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THE TOTAL ECLIPSE OF THE SUN JUNE 8, 1918. 


H. C. WILSON 


On the afternoon of the 8th of next month, between 7" 29” and 
12" 46" Greenwich mean time, will occur the most notable astronomical 
event which has been predicted for this year. On that day the moon will 
pass so directly between the earth and the sun that its shadow-cone 
will fall upon the earth and will sweep across the United States 
diagonally, southeastward from Washington to Florida. Diagrams of 
the shadow path have already been published in this magazine (See 
the January, October and November 1917 and January 1918 issues), 
but perhaps a more vivid idea of the phenomenon may be obtained 
from the two cuts in our Frontispiece to this number (Plate XIII), which 
were prepared and very kindly loaned to us by our good friend Dr. B. 
M. Baumgardt of Los Angeles. 

The shadow will have passed over more than haif of its course across 
the earth when it reaches the United States, for it touches the earth 
first in the Pacific Ocean south of Japan, then passes northwestward, 
reaching its highest latitude about 500 miles south of the Alaskan 
coast, in longitude 152° west from Greenwich. From there its course 
is southeastward, striking land first on the western coast of Washington. 
The little city of South Bend, one of the western terminals of the 
Northern Pacific Railroad, several miles south of Aberdeen, is very 
close to the center line of the shadow path. This city will have the 
longest duration of totalitity of all the stations in the United States. 
The moon’s shadow will there be about 66 miles in diameter and will 
take 2" 1° to pass a given point. The sun’s disk will therefore be 
entirely covered by the moon for two minutes. Unfortunately the 
chances of clear weather at South Bend are very small and observers 
who go from a distance to see the eclipse will seek more inland stations 
where the chances for clear weather are more favorable. 
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As the shadow passes inland its diameter becomes gradually smaller 
and its motion relative to the surface of the earth swifter, so that the 
time during which the sun is wholly covered by the moon gradually 
diminishes. At Baker City, Oregon, the first city of any considerable 
size near the center line, the duration of total eclipse will be 1" 53°. At 
Denver, Colorado, totality will last only 1" 30°; at Ashland, Kansas, 
1" 19°; near Guthrie, Oklahoma, 1" 15°; near Yazoo, Mississippi, 1" 5°; 
at Orlando, Florida, 50°. 

The total time occupied by the passage of the shadow from coast to 
coast, Washington to Florida, will be only 47 minutes. It will arrive 
at the mouth of the Columbia River at almost exactly 2" 55”, Pacific 
Standard time (3" 55" Pacific Summer time); at Baker, Oregon, at 
3" 05" Pacific Standard time (4" 05" Summer time); at Denver, Colo- 
rado, at 4" 23" Mountain Standard time (5" 23" Summer time); at 
Yazoo, Mississippi at 5° 39" Central Standard time (6" 39" Summer 
time); and at Orlando, Florida, at 5" 41".5 Central Standard Time. 

There are about 80 towns within 20 miles of the central line of the 
path of totality, as shown by the map issued as a supplement to the 
American Ephemeris for 1918, and almost all of these are accessible 
by rail. Perhaps as many more towns are within the path, but closer 
to its edges so that the duration of totality will be shorter. At all of 
these, observations of value can be made of the eclipse, and people 
living in these vicinities will have the privilege of witnessing a most 
magnificent spectacle, without the expense and inconvenience of 
travel and transportation of apparatus. Thousands of people living 
short distances on either side of the shadow path will doubtless travel 
those short distances in order to witness the spectacle from as favorable 
locations as possible. 

Those who have to stay at home will not lose all of the show, for 
the eclipse will be visible as a partial eclipse all over North America. 
Even at Los Angeles, California, and at Washington. D.C., the moon 
will cover three fourths of the diameter of the sun’s disk. At Augusta, 
Maine, fifty-eight hundredths of the diameter will be covered. At all 
points, then, in this country observers will have the pleasure of watch- 
ing for the first indentation of the solar disk by the black body of the 
moon, of following the progress of darkening to its maximum at the 
middle of the eclipse, then its decrease until the last vestige disappears 
at the end of the eclipse. The times of the first and last moments, 
known as the first and last contacts, should be noted and recorded as 
exactly as possible, together with comparisons of the watches used 
with telegraphic time signals from Washington both before and after 
the eclipse. The predicted times of the contacts for the principal cities 
of the United States were given in the January 1918 number of 
PopuLar Astronomy p. 49. 
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What are the things to be looked for by those who are fortunate 
enough to be located within the shadow path? First of all will be the 
beginning of the partial eclipse, first contact, just the same for observers 
within as for those outside the shadow path. Then there will be the 
progress of the black moon across the face of the sun, its passage over 
the sunspots, one after another, the times of which may be noted, and 
finally the moment the last tiny speck of sunlight vanishes. Some 
time before this the darkness in midday will have become wierd. Those 
who are not occupied with special astronomical observations should 
watch the actions of birds and animals. See if the chickens really go 
to roost! Notice the shape of the spots of sunlight under the trees. 
See if any of the stars or planets are visible, and just when they 
become visible. A few moments before the sun is wholly covered 
watch for the coming of the shadow of the moon from the northwest. 
Its swift approach, when seenfrom a high point, is said to be terrifying. 
The writer was too busy at the time of the eclipses which he has 
witnessed to watch for this. Two or three minutes before the shadow 
comes watch for the shadow bands or ripples of light and shade, which 
may be seen on light colored ground or sheets of white cloth spread 
out for the purpose. Mark the direction and distance apart of the 
bands by laying down a pair of long sticks parallel to them and at the 
proper distance apart. This should be done as soon as the bands are 
noticed, and again at the beginning of totality. 

Then comes the supreme moment of the eclipse. The instant the 
sun is wholly covered (it may be seen dimly a few seconds before) 
there stands out, all around the jet black disk of the moon, the wonderful 
corona, a pearly light with streamers extending out here and there to 
two and three times the moon’s diameter. This can be seen at no other 
time than during the few minutes of totality and no evidence of it can 
be obtained at any other time with any apparatus which has yet been 
devised. This is why the astronomers spend so much effort and time 
and go to most distant parts of the world in order to observe total 
eclipses of the sun. All the eclipses of a century furnish only a com- 
paratively short time in which to observe this mysterious and marvel- 
ously beautiful phenomenon. 

The corona varies in structure from eclipse to eclipse, but seems to 
repeat nearly the same form in the years of the sunspot minima. The 
photograph reproduced in Plate XIV was taken at the eclipse of May 
28, 1900, and illustrates the type of corona at the minima of sunspots. 
The brighter streamers are in general parallel to the sun’s equator. 
This year is not far from the time of sunspot maximum, so that we 
may expect to see a different type of corona, with some streamers 
making large angles with the sun’s equator. 
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Observers with small telescopes will do well to spend most of the 
time of totality in looking at the intricate details in the structure of the 
inner corona, fixing in mind forms and colors of small portions for 
future description and sketching. 

Observers with only opera glasses or the unaided eye may search 
for faint extensions of the coronal streamers which will escape delinea- 
tion by the camera. It is doubtful whether it is worth while to attempt 
to make sketches of the brighter parts of the corona, as these will be 
better caught by the camera. 

All too soon totality will be over. Third contact, the moment when 
the first ray of bright sunlight appears between the mountains on the 
edge of the moon, must be noted, then the phenomena of the shadow 
bands and the swift recession of the shadow of the moon may be 
observed in reverse order to that preceding totality, and after that the 
slow increase of the solar crescent, the reappearance of the sunspots 
and at last the exact moment of disappearance of the black notch to 
be noted. 

So far I have written of what the amateur may do, who is free to do 
as he pleases and not bound to do some specific thing which is designed 
directly to add to our scientific knowledge. What of the professional 
astronomers ? 

They will be scattered along the path of totality from Goldendale, 
Washington, to Hartland, Kansas, and possibly Orlando, Florida, seeking 
chiefly those locations which promise the best weather conditions (See 
the articles by Professor Frost in the February number and by Profes- 
sors Todd and Townley in the March number of PopuLar Astronomy). 
They will be watching some of the things which I have already men- 
tioned, but primarily their attention will be directed to the solar corona. 
They will endeavor to obtain photographs on large and small scales, to 
show the details of both the inner and the outer corona, and any 
changes which may occur while the shadow is crossing from Washing- 
ton to Florida. They will study its light with the spectroscope, 
and with various forms of photometer, bolometer, and polariscope. They 
will photograph, if possible, the “flash spectrum” at the moments when 
the dark lines of the solar spectrum become bright lines, and the 
position of the “coronium” line will again be determined, if it is sharp 
enough and bright enough. 

Photographs of the region around the sun will be taken this year, not 
as usual for the purpose of discovering “Vulcan” or other hypothetical 
intra-Mercurial planets, but for a possible test of the Einstein theory of 
relativity. If good plates are secured they will be measured to see 
whether or not the apparent places of stars are shifted by the passage 
of their rays through the gravitational field of the sun. This is perhaps 
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the most important problem of all those to be considered in connection 
with the eclipse, but it is a question whether there are stars close to 
the sun bright enough to show through the coronal light, and whether 
the corona itself may not produce some shift in the rays of light from 
the stars. 


The accompanying chart shows the stars that will be within 30 
degrees of the sun at the time of totality. At Denver the sun will be 
at an altitude of 32° above the west horizon. Jupiter will be seen 
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CHART OF THE STARS IN THE VICINITY OF THE SUN 

AT THE TIME OF THE ECLIPSE, JUNE 8, 1918. 
above and to the left of the Sun, Aldebaran directly below and Mercury 
twice as far below and to the right. To the left will be Orion, with the 
two brilliant stars Betelgeux and Rigel almost certainly visible and the 
belt possibly seen. Above, to the left, will be Castor and Pollux and 
to the right will be Capella in Auriga and possibly other stars of that 
constellation and in Perseus. Close to the sun are no stars brighter 
than fifth magnitude. 
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Reports oF Ecuipse PLans. 


In response to our request the following statements have been sent 
in by the directors of the various observatories in regard to their plans 
for observing the eclipse. Quite a number of the prominent astronomers 
are engaged in some form of “war work”, especially in instruction in 
the navigation schools. Others on account of the demands for money 
for war expenses are unable to finance the expeditions they would 
otherwise send out. There will, however, be a goodly number of well 
equipped parties at different points along the central line, so that the 
eclipse will be well observed. There will probably be no expeditions 
sent from foreign countries to observe this eclipse. 


ALLEGHENY OBSERVATORY.—The Allegheny Observatory will send Dr. Robert 
Trumpler to observe the eclipse at Denver, Colorado. The station will probably be 
at the Denver Observatory. The instrument to be used is a wide-angle camera 
with a 3-inch doublet (aperture 76mm, focal length 1640mm) which gives a field of 
good definition 6° in diameter. This is the same camera as was used at the Alle- 
gheny Observatory for the reobservation of some of the zones of the Astronomische 
Gesellschaft Catalogue. There are negotiations pending to have it mounted for the 
eclipse on the 20-inch refractor of the Denver Observatory. 

It is the intention to take one or two photographs of the stars in the immediate 
neighborhood of the eclipsed sun. Their positions will then be measured and com- 
pared with those obtained from plates taken of the same region before and after 
the eclipse. In this way it will be possible to detect any deviation of the star light 
that might be due to its passage through the immediate vicinity of the sun. 

The Principle of Relativity, as developed in the theory of Einstein, requires 
such a displacement, and the observations are intended as a test of this theory. 

FRANK C. JORDAN 
In charge 
Allegheny Observatory. 


AMHERST COLLEGE OBSERVATORY. Not yet decided whether war-work will permit 
my going to Oregon as planned. May locate in Brewton, Ala., or De Funick Springs, 
Fla., or at the last moment in Eau Gallie, Fla., if pushed to it, 

Largest instrument a 12-inch speculum, 14 ft. focus, used in 1896 (Japan), 
1900 and 1905 (Tripoli), and 1901 (Singkep). Many auxiliary cameras. Expect to 
get a photograph of corona near Japan sunrise to compare with Florida sunset. 
Three hours between. Davip Topp. 


CHABOT OBSERVATORY. I will not observe the eclipse of June 8th, because I have 
neither the time nor the facilities for making the necessary preparations. As I will 
be going to Oregon any way in June, I expect to go to Baker just for a “look see,” 

CHAS. BURCKHALTER. 


CHAMBERLIN OBSERVATORY. A spectrograph belonging to the Yerkes Observatory 
will be attached to the twenty-inch telescope, and Dr. Nyswander, the professor of 
physics in the University of Denver, will photograph the spectrum of the corona 
with it, with a view to determining rotation. 
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The two five-inch finders of this instrument will be used for visual observations. 
A large scale photograph of the corona, taken with a long focus lens and coelo- 
stat will be obtained by Dr. Biefeld of Denison University, assisted by Mr. Blekslee 
of the Yerkes Observatory. The Yerkes sky patrol will also be used for getting 
coronal rings with prismatic camera. 
A special camera devised by Dr. Schlesinger will be attached to this telescope 
and used by one of his assistants, in an endeavor to test the doctrine of relativity. 
The six inch Grubb telescope will be used in contact observations, the chord of 
contact being measured. A camera to take a picture of the sky will be attached to 
this instrument. 
Dr. E. D.-Roe Jr., of Syracuse University, and Mr. Chas. S. Shively of the South 
Side High School of Denver will be among the observers. 
H. A. Howe. 


CoLUMBIA UNIVERSITY OBSERVATORY. As you are probably aware, I am alone 
here; and since last April my time has been fully occupied with teaching Naviga- 
tion. This work will probably continue, and will even probably increase, so that I 
fear it will not be possible for me to go west to see the eclipse. 


HAROLD JACOBY. 


CREIGHTON UNIVERSITY OBSERVATORY. Ido not intend to go to the central line to 
observe the total eclipse next June 8, but will observe the times of the contacts 
of the partial eclipse here with a five-inch equatorial and chronograph, finding the 
clock correction with a three-inch transit. 

WILLIAM F. Ricce. 


DEARBORN OBSERVATORY. I am sorry to have to say that Dearborn Observatory 


has no plans for the solar eclipse of June 8, 1918. It was hoped, before Major Fox 
and Lieutenant Brown went into military service, that a party would go from our 
observatory to some point on the path of totality, but this has had to be given up 
because we have no director here at present. 

LUELLA SAYER. 


DoMINION OBSERVATORY, OTTAWA, CANADA. The Dominion Observatory, due to 
financial war conditions, will not send an expedition to observe the total eclipse 
on June 8 next. However I intend proceeding to Green River, if all is well, to see 
the phenomenon, make sketches, and take notes without instrumental equipment. 
Orto KLotz 
Chief Astronomer and Director. 

DRAKE UNIVERSITY OBSERVATORY. It is my plan to transport our 84-inch equa- 
torial to Matheson, Colorado, about May 15. 

The equatorial is supplied with a photographic lens of 81'4-inches aperture and 
120 inches focal length. 
photographic doublet. The plan now is to make simultaneous exposures with the 
two cameras according to the following schedule: 


Assume 85 seconds of totality and allow 7 seconds for changing plates, 


In addition there is mounted on the same tube a 5-inch 


then, 

Expose Change 
1 sec. ? on 
2 sec. . 
40 sec. so 

é sec. 
4 sec. . a 
2 sec. + aes Seg 

éf sec. 
l sec. 

Total 50 sec. plus 35 sec. = 85 sec. 
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For the short exposures it has been suggested to use Seed plates #27 and for 
the long exposure Seed’s #23. 

It is probable that Professor P. F. Whisler of Illinois College at Jacksonville, 
Ill., and possible that President E. A. Fath, of Redfield College, Redfield, S. D, will 
join me at Matheson. 

I am greatly indebted to Dr. E. B. Frost, director, and Professor E, E. Barnard, 
of Yerkes Observatory, not only for the original suggestion of Matheson as a favor- 
able site, but for many valuable details and indeed practically the entire plan. 
Professor Frank H. Loud of Colorado Springs has also been very kind in giving 
information and looking after details. 

D. W. MorREHOUSE. 


GoopsELL OBSERVATORY. Plans have not been definitely completed yet, but I 
will probably be able to go to some point in Colorado. 

Apparatus:—The 8-inch photographic telescope with attached 6-inch and 
2-inch cameras, for photographing the corona and field about the sun. Two-prism 
temporary spectrograph without slit, to photograph the flash and chromospheric 
spectra. H. C. WILson. 


HARVARD COLLEGE OBSERVATORY. No expedition will be sent by the Harvard 
Observatory, although several of its officers will include it as a spectacle during 
their vacations. Provided the sky is clear, it will be a magnificent sight, well worth 
the long journey generally necessary. The scientific value is a different matter. In 
the past, immense sums have been spent in sending astronomers to all parts of the 
world, with no results if the weather is cloudy, and if clear, the photographs ob- 
tained of little scientific value. An exception must be made where special problems 
are to be undertaken, as the Einstein phenomenon, the intra-mercurial planet, and, 
especially, where plans, extending over many years, have been carried out persist- 
ently by institutions such as those of the English Eclipse Committee and the Lick 
Observatory. 

EDWARD C. PICKERING. 


Lick OBSERVATORY. The carbon copies of two manuscripts which are appearing 
in the Publications of the A. S. P. in a few days will acquaint you with our eclipse 
situation pretty well up-to-date. I have essentially given up hope of receiving our 
special and extensive eclipse equipment in time for use on June 8, but if it reaches 
the Coast even two weeks before June 8 we shall be able to use some of it. I am 
now engaged in planning the program on the basis of such apparatus as we have 
here and can borrow from the Berkeley Astronomical Department and the Depart- 
ment of Physics. 

We have a 6-inch aperture, 40 ft. focus, Brashear photographic lens, and we are 
outfitting this with moving plate-holder and so forth, according to the Schaeberle 
plan, for large-scale coronal photography. 

We have a 44-inch aperture, 15 ft. focus, photographic lens for coronal photo- 
graphy on a smaller scale. 

Dr. E, P. Lewis, Professor of physics iri the University of California, will accom- 
pany the expedition to photograph the coronal spectrum with a large quartz 
spectrograph. 

A 3-prism spectrograph will be designed and constructed for determining the 
accurate wave-length of the green coronal line. 

It is probable that two cameras, 11 ft. focus, will be available for photographing 
the sun’s immediate surroundings. 
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If the special equipment arrives from Russia in time, the program will be greatly 
enlarged. 

Director Campbell will be in charge of the expedition. Other members will be 
Mrs. Campbell, Assistant Astronomer Joseph H. Moore, and Mrs. Moore. The per- 
sonnel has not been further determined. 

The observing station will be located at or near Goldendale, Washington 

W. W. CAMPBELL. 


Mount Witson SoLtarR Observatory. The plans made by the Mount Wilson 
Observatory for observing the eclipse of June 8 are briefly as follows. They are, of 
course, subject to modification. 

Location: Green River, Wyoming, 

Personnel: Hale, Anderson, Babcock, Ellerman, St. John. 

Equipment and Observations: The 30-inch coelostat of the Snow telescope 
will be used to provide the beam of sunlight. It is probable that in addition a 
plane mirror of speculum metal will be attached to the extension of the coelostat 
axis. Lenses of various focal lengths will be placed in the beam to produce images 
of the sun upon the auxiliary instruments employed. We are at present planning 
three such instruments: 


1. A prismatic spectrograph for a determination of the rotation of the 
corona from displacements of the green coronal line. 
2. An objective concave grating spectrograph for the spectrum of the flash. 
3. A Littrow slit spectrograph of moderately high dispersion for studies of 
the flash spectrum at different levels and for accurate determinations 
of wave-length. 
It is probable that some direct photographs of the corona will be made if the 
other observations permit. 


WALTER L. ADAMS. 


PRINCETON OBSERVATORY. The Princeton University Observatory will make no 
atempt to observe the eclipse of June 8, as all its staff are engaged in other 
work. Our Fellow, Mr. Letterby resigned in January to take up duties as computer 
at the Sandy Hook Proving Ground. Professor Dugan has devoted practically all 
his time during the first term to teaching Navigation, and in the present term to 
instruction in gunnery and ordnance, while the writer is at present at an aviation 
field, engaged in military research, though not actually in the uniformed service. 

HENRY Norris RuSsELt. 
Ellington Field, 
Houston, Texas. 


SMITHSONIAN ASTROPHYSICAL OBSERVATORY. The Smithsonian Astrophysical Ob- 
servatory expects to send a small expedition under the direction of Mr. L. B. Aldrich 
to Lakin or Hartland, Kansas, to observe the total solar eclipse of June 8, 1918. 
Photographs of the corona and solar surroundings will be made with two 11-foot 
lenses. Observations of the brightness of the sky and the outgoing radiation, corres- 
ponding to the so-called ‘nocturnal radiation,” will be made before and after the 
eclipse, and during its partial and total phases. Our reason for choosing a station 
so far east is to spread out the observing parties along the eclipse track, and thus 
to increase the probability of escaping clouds, taking the event as a whole. 


By authority of the Secretary. C. G. ApBor. 
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SprouL OpserRvATORY. The eclipse expedition from the Sproul Observatory will 
locate in southeastern Colorado, probably at Eads. Professor W. A. Cogshall, 
Director of the Kirkwood Observatory will join with the writer in making the obser- 
vations. The major part of our energies will be devoted to securing photographs of 
the corona with lenses of various focal lengths. The large scale photographs will 
be made with a lens of nine inches aperture and focal length of sixty feet. Expos- 
ures with lenses of eleven feet focal length will also be made, and with shorter focus 
lenses, with the hope of obtaining the Jongest possible extensions of the coronal rays, 

It has been agreed by the Sproul and the Lowell observers to practically dupli- 
cate this part of the program. The spectroscopic observations at the Sproul Obser- 
vatory station will not be extensive. 

Indiana University has most generously permitted the use of the apparatus 
used by the expedition sent out from the institution to Spain in 1905. 

Dr. J. T. Rorer of the William Penn High School of Philadelphia, Miss Emma 
T. R. Williams of Swarthmore, and Miss Grace Jordan of Smith College will assist 
in the observations on the day of the eclipse. 

JOHN A. MILLER. 


STEWARD OBSERVATORY. I expect to view the eclipse, possibly from some point 
on the northwest coast, but my plans are not very definite in that particular. 

I am so very busy just at present with work along lines which I have been at 
for a number of years, and owing to the war there is some delay in manufacturing 
the instrument which will be located here, so that I am not undertaking any amount 
of instrumental work in connection with the eclipse, as yet anyway. 


A. E. DouG.ass. 


University oF ILLINOIS OBSERVATORY. It is probable that two observers will go 
from the University of Illinois Observatory, to a station not yet definitely decided 
upon. The program will include photometric measures of the corona by means of 
potassium and rubidium photo-electric cells. ; 

JOEL STEBBINS. 


UNIVERSITY OF MINNESOTA OBSERVATORY. We have not yet decided to what point 
we will go. We have two short focus lenses for photography, one 5-inch, the other 
2-inch, which we expect to mount on the same polar axis. 

F, P. LEAVENWORTH. 


U. S. NAVAL OBSERVATORY. The party from the United States Naval Observatory 
will be located at Baker, Oregon. The head of the party will be Mr. J.C. Hammond, 
Astronomer, U. S. Naval Observatory. 

The personnel of the party will be: Mr. J. C. Hammond, Mr. C. C. Wylie, and 
Mr. W. A. Conrad of the staff of the U,S. Naval Observatory; Dr. S. A. Mitchell, 
director of the Leander McCormick Observatory ; Professor L. G. Hoxton, University 
of Virginia; Dr. P. W. Merrill of the Bureau of standards; Dr. Mary Murray Hopkins 
and Miss Harriet Bigelow of Smith College; Mr. Edward D. Adams and Mr. Kempton 
Adams of New York. 

The work will consist of the following: 

1. Determination of times of contact. 
2. Photography of the corona. 
a) With lens of 71% inches aperture and 65 feet focal length. 
b) Visual lens of 6 inches aperture and 105 inches focus, used with 
color filter and isochromatic plates. 
c) Dallmeyer portrait lens of 6 inches aperture and 33 inches focal 
length, in order to photograph extensions of the corona. 
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3. The spectroscopic work will be under the direction of Professor S. A. 
Mitchell, and will be for the purpose of photographing the flash spectrum 
with three different concave gratings each used without slit. Due to the 
kind codperation of Dr. S. W. Stratton, director of the Bureau of Standards, 
an attempt will be made to extend our knowledge of the flash spectrum to 
greater wave-lengths by photographing with plates stained with dicyanin. 
Dr. P. W. Merrill of the Bureau of Standards will take charge of this part of 
the work. T. B. Howarp. 

Rear Admiral, U. S. N., ret.. 
Superintendent. 
VASSAR COLLEGE OBSERVATORY. I have not made any definite plans about going 
to the eclipse and so have nothing to report. If I do go, 
party and help in their work. 


I shall join some other 


CAROLINE E. FURNESS. 


VAN VLECK OBSERVATORY. I sincerely regret to say that I have been unable to 
make any plans for observing the coming eclipse. Since last June I have devoted 
all my time to assisting the U.S. Shipping Board in training men to serve as officers 
in our merchant ships. The demand for officers is still most urgent, and I do not 
feel that I ought to take the time even to see the eclipse. 

FREDERICK SLOCUM. 

WASHBURN OBSERVATORY. Replying to your inquiry of April 3, my whole energy 
at present is given to matters relating to the war and I have no expectation of 
observing the eclipse of next June. 

Geo. C. Comstock. 

WHITIN OBSERVATORY. The Whitin Observatory has not planned an expedition 
to observe the eclipse of June 8, though a number of observers from Wellesley ex- 
pect to go independently to see the eclipse from stations in the western states. 

JOHN C. DUNCAN. 

YERKES OBSERVATORY.—The expedition from the Yerkes Observatory will be 
located at Green River, Wyoming. Professor Frost has already indicated the kind 
of observations which will be undertaken, in the February number of PoruLar 
ASTRONOMY p. 109. 


SUMMARY OF STATIONS TO BE OCCUPIED, 


Goldendale, Washington. Lick Observatory. 
Baker, Oregon. U. S. Naval Observatory. 
Green River, Wyoming. Yerkes Observatory. 

Mount Wilson Observatory. 
Denver, Colorado. Allegheny Observatory. 


Chamberlin Observatory. 
Yerkes Observatory. 


Matheson, Colorado. Drake University Observatory. 
Eads, Colorado. (?) Sproul Observatory. 
Lakin or Hartland, Kansas. (?) Smithsonian Astrophysical Observatory. 


CorRECTIONS TO PrepicTreD Times oF ECLIPSE. 


The attention of all observers of the eclipse is called to a correction 
to the predicted times of totality, as given in the American Ephemeris 
and the Eclipse Supplement already referred to, published by Mr. Arthur 
Newton in the Astronomical Journal No. 733. The correction amounts 
to from 9.5 to 13.1 seconds along the eclipse track across the United 
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States, making the phases of totality occur 13 seconds earlier than 
predicted in Oregon and 10 seconds earlier in Florida, as shown by the 
following table: 


Longitude West Correction to American Ephemeris values of 
from Greenwich Time of Totality Lat. of Central Line 
°o Ss ” 
80 — 9.5 +-0.20 
85 — 9.9 .24 
90 —10.3 .26 
95 —10.7 25 
100 —11.1 .22 
105 —11.5 18 
110 —11.9 i 
115 —12.3 +0.04 
120 12.7 —0.05 
125 -13.1 —0.15 


SUGGESTIONS FOR FuTuRE Ecuipse OBSERVATIONS. 


From the Monthly Notices of the Royal Astronomical Society 
Vol. 72, p. 90, Dec. 1911. 

These were prepared by the English “Joint Permanent Eclipse Com- 
mittee after their study of the results from the Eclipse of May 28, 1900. 
The suggestions are printed now in order to assist any intending ob- 
servers to make their plans. 


“ (1) 


(2) 


(3) 


(5) 


Direct photographs of the corona for record of form, in con- 
tinuation of previous observations: 

Also large scale photographs of the corona at widely separ- 
ated stations to detect changes or movement, particularly 
of the “arches” in the inner corona. 

Photographs of the flash spectrum, particularly with a view 
of detecting differences, both as to relative intensities of 
lines and heights of strata, at different epochs in tbe sun- 
spot cycle. Wave-lengths are probably better determined 
apart from eclipses, as at Mount Wilson. 

Photographs of corona spectrum, particularly in ultra-violet, 
with an instrument of greater light grasp than used 
hitherto: 

Also spectrum of the outer corona to study the occurrence 
of the Fraunhofer lines: 

Also a study of the distribution of coronium in the corona: 

Also a spectroscopic measurement of the rotation of the 
corona. 

Polariscopic measurements, i.e. distribution of polarization 
in different parts of the corona, particularly “streamers” 
compared with “arches”: 

Also polarised spectra as a means of discriminating light 
due to scattering from that due to other possible causes. 

Measurement of the heat of the corona; but this is probably 
only possible in a long totality.” 
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USEFUL OBSERVATIONS AT OBSERVATORIES 
AND LABORATORIES OUTSIDE THE ZONE 
OF TOTALITY, JUNE 8, 1918. 


EDWIN B. FROST. 


The attention of physicists and astronomers at American institutions 
not on the line of totality of the solar eclipse of June 8, should be 
called to the important spectroscopic observations which they may be 
able to make if they are situated within some 200 miles of the line. By 
placing the slit of the spectroscope at the cusps of the crescent, many 
of the phenomena of the flash spectrum can be followed, very deliber- 
ately, for a period which may be as long as an hour; or, better yet, 
photographs may be taken with prisms or gratings giving high disper- 
sion and with long exposures,—in favorable contrast to the extreme 
brevity of the “flash” in the zone of totality. A large image of the sun 
is not necessary: a diameter of even 10 mm being probably useful. 
This would imply a focal length of 107 cm for the image-forming lens- 
An equatorial telescope would of course be convenient, if the spectro- 
scope or spectrograph were properly attached toit and if the instrument 
had a gaod clock. If a large laboratory spectroscope is used, a heliostat 
would probably serve well enough to keep the image on the slit. If 
possible, a comparison spectrum from the arc or spark between elec- 
trodes of iron, titanium or some similar metal, should be impressed on 
the spectrogram above and below the chromospheric spectrum. There 
will be of course a daylight spectrum superposed on that of the bright 
lines, but for points near the zone of totality this may be quite faint, 
and in any case the comparison spectrum from a metal will be of 
decided value. The time of each exposure should be carefully recorded. 

It is suggested that all parties concerned should consult the Monthly 
Notices of the Royal Astronomical Society for May, 1912 (Vol.72) with 
special reference to the short articles about the eclipse of April 17, 
1912, by Professor H. F. Newall of Cambridge, England (pages 536-538) . 
and by Professor A. Fowler of London (pages 538-541). For the benefit 
of some who may not have access to that valuable publication, the 
following passages may be quoted. Mr. Fowler says: 


“The visibility of bright chromospheric lines greatly exceeded 
expectation ...... Sica about 35" before maximum obscuration, the 
chromosphere was very brilliant at the southern cusp and several 
of the high level lines were noted...... fifteen minutes before mid- 
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eclipse the spectrum was very rich in bright lines at both cusps 
and remained so for about half an hour. |The lines were so numer- 
ous during this interval that it was impossible to record all of 
them, and the difficulty was increased by the dimness of the sky 
spectrum by which the identifications had to be made. Hundreds 
of the Fraunhofer lines must have been reversed bright, and the 
appearance of the spectrum strongly recalled that of the flash 
spectrum photographed during total eclipses...... 

“The observations suggest that useful work on the chromospheric 
spectrum might be done during the partial phases of eclipses 
by the use of powerful spectrographs. In the present case a mul- 
titude of bright lines was visible for half an hour, when the 
magnitude of the eclipse ranged from 0.8 to 0.9, and long exposures 
might have been given if suitable apparatus had been available. 
Interesting results might in fact have been obtained during seventy 
minutes. 

“A general impression left by the observations is that partial 
eclipses, and the partial phases of total and annular eclipses, might 
be utilized for spectroscopic observations to a much greater extent 
than has hitherto been the case.” 

Mr. Newall’s note, after describing some very interesting and valuable 
spectrograms which he obtained at Cambridge with the 6-inch grating, 
giving a linear dispersion of 4A to the mm on a solar image yielded by 
a 12-inch lens of 60 feet focus, concludes with the following paragraph: 
“It is clear that exceedingly valuable work could be carried out with 
an instrument of high power by an observer who, in a total eclipse, 
stationed himself to the north or south of the band of totality at such 
a distance that the maximum phase was, let us say, 0.99. Atsucha 
station detailed observations could be conveniently made with a much 
more leisurely programme and with far greater completeness than on 
the central line.” * 

It should be noted that the eclipse of 1912 was only partial in Eng- 
land and indeed was total over a very narrow zone through France and 
Belgium. I estimate that the shortest distance from this zone to 
London was about 350 km; and to Cambridge, some 400 km. The 
maximum obscuration at London was 0.92; at Cambridge, it was 0.906. 

Assuming that these circumstances of the eclipse of 1912 can be 
similarly applied at the coming eclipse, it would appear likely that 
interesting spectroscopic observations could be secured over a zone 
400 miles wide (and possibly more!) from the northwestern to the 
southeastern states. With proper spectrographs, these results might 





* This implies a distance of some thirty miles from the belt of totality, but 
probably it could be considerably greater. 
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be of much scientific value aside from their interest to the observers. 
Such a zone would include state universities and colleges in Washing- 
ton, Idaho (Seattle and Boise are particularly well suited for such 
observations), Montana, Wyoming, Kansas, Utah, Colorada, Oklahoma, 
Arkansas, Missouri, Louisiana, Mississippi, Alabama, Georgia and 
Florida. 

The width here included is very conservative, and corresponds to a 
maximum magnitude of the eclipse of 93 per cent. At stations where 
the magnitude reached 90 per cent it would seem likely, on the basis 
of the English observations in 1912, that results at least highly inter- 
esting could be secured. This would increase the width of the zone to 
nearly 600 miles and thus include many other institutions having 
laboratories and observatories.” 

May I therefore ask that astronomers who see this note will be kind 
enough to bring it promptly to the attention of their colleagues in the 
Departments of Physics and Chemistry in their respective institutions? 

Yerkes Observatory. 
April 18, 1918. 





THE SUN’S ECLIPSE OF JUNE 8, 1918: QUESTION. 
JOHN F. LANNEAU. 


Who in the long shadow path on June 8 at the time of total eclipse, 
will look for “A New Eclipse Phenomenon” ? 

When the total eclipse of the sun on May 28, 1900 was seen at Wake 
Forest, N. C., a surprising thing was noted. My account of it was given 
in Poputar Astronomy for February 1901 in an article headed “A New 
Eclipse Phenomenon.” 


* All persons interested are advised to obtain the pamphlet published as a 
supplement to the American Ephemeris for 1918 entitled ‘Total Eclipse of the Sun, 
June 8, 1918," which may be obtained from the Superintendent of Documents, 
Government Printing Office, Washington, D. C., at 30c per copy. This gives very 
fine maps and much useful information for a great number of localities. It should 
be now noticed that the latest computations at the Nautical Almanac Office indicate 
that the phenomena of the eclipse will occur from 9*-12* earlier than was predicted 
in the pamphlet. 
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Quoting from that article: “a trivial addition to our outfit for the 
various observations made was a number of neatly prepared smoked 
glasses for naked-eye views of the progress of the eclipse. 

“Each of these eye protectors consisted of a piece of clear glass put 
over the smoked surface of a like piece, the two held together securely 
by paper pasted along their edges. These simple glasses made an 
unexpected revelation. Soon after first contact, but more especially 
five or ten minutes before totality, when a smoked glass was held 
somewhat toward the sun, and tilting westward, there was seen on its 
nearer surface, asin a dull mirror, three fairly distinct bands extending 
horizontally across the glass. The bands were each about a quarter of 
an inch wide. Below them was a fourth band which was not distinct. 
The upper edge of each band was uneven, if not wavy. The lower 
part of each presented a ragged outline—a series of pendent tongues 
variously pointed and differing in length, breadth, and contour. Each 
band looked something like the familiar mirrored band of ‘manometric 
flames’ produced by sound vibrations; only fainter, less regular, and 
also inverted, that is, the ‘tongues’ downward.” 

Diverted by the coronal splendors, no one looked for “reflection 
bands” just after totality. Had they been seen then, I think the 
“tongues” would have been, not pendent, but erect—pointing up. 

As judged in 1900, both the well known “shadow bands” seen on 
south walls of buildings, and the newly observed “reflection bands” may 
be caused by converging furrows of light along the surface of the 
shadow cone; grooves broad and deep at the cone’s base around the 
serrated edge of the moon’s rim, but quite small where the cone reaches 
the earth near its point. 

That eclipse was in the morning. Just before totality we were in 
the under surface of the shadow cone—the ridges of the shadow 
pointing down. 

The eclipse of June8 will occur in the afternoon. Just before totality 
the observer will be in the upper surface of the shadow cone—the 
ridges of shadow pointing up. He may therefore expect that “reflection 
bands” seen then will have, not “pendent” tongues along their under 
edges, but along their upper edges tongues pointing up. 

But facts are wanted. Who in the line of observers—from Southbend 
in Washington on the Pacific coast, to Orlando in Florida on the 
Atlantic—will get the facts? Who of them will prepare in advance 
smoked glasses, look for “reflection bands”, tell what he sees—and, 
perhaps, get kodak pictures of what he sees? 

Wake Forest College, 
Wake Forest, N. C. 
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A CONTRIBUTION TO THE ECLIPSE OF JUNE 8, 1918. 


Method of determining precisely the limit of the zone of 
totality in the surroundings of any given locality. 


JOSEPH UBACH, S.J. 


Near the edge of the zone of totality of an eclipse we can precisely 
observe whether the phase is or is not a total one, and therefore it is 
possible to determine exactly the limit followed by the shadow on the 
earth. When this limit passes near the surroundings of a large city 
(where there is a point whose geographic coérdinates are well known) 
it is very easy to obtain this datum, so needful to determine exactly 
the declination and the semidiameter of the moon, as it will be easy to 
place observers at regular distances perpendicular to the limit line. 
But to know where they should be placed, and most of all in order to 
obtain exactly the small error between theory and the observation, a 
very precise calculation of the theoretical limit should be made. 

The problem may be solved considering it as a particular case of the 
general theory that teaches how to determine the points of the earth’s 
surface where the phase of a given magnitude may be visible. Never- 
theless that theory, though somewhat complicated, contains in its 
formulas certain simplifications and approximations which are of value 
in outlining on a chart the curves used for the prediction of eclipses, 
but not to assign locations so precisely as we propose. 

I do not know whether the problem has already been proposed in 
these terms, and to solve it I have devised a process, based on the 
following considerations, which is useful when we wish to determine 
only a few points. 

Bessel’s theory for determining the instants of the contacts involves 
the solution of these two equations: 


. m . 
sin y = = sin (M — N) (1) 


m l 
t= —— oe (M — N)+ cos ¥, (2) 


n 


M and N being determined by the equations: 


x—t=msinM ‘ i 


(3) i’ = nsinN (4) 
y — n= mcosM ; vy’ 


- n' = ncosN, 

where x, y are elements independent of the place of observation, though 
variable as regards time, and are to be found calculated in the ephem- 
erides; x’, py’ are their first derivatives; ¢, » are the local rectilinear co- 
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ordinates, which should be calculated in each different case; ¢’, 7’ their | 
first derivatives; / is a quantity, that has also its geometric significance | 
and should be determined as a function of the cot ¢ of the place of { 
observation, referred to the fundamental plane of Bessel, and of the i 
radius u of the section of cone of the shadow in that plane. 

Now let us make a graphic outline of the section of the zone situated 
in the surroundings of the main locality. Let us take the codrdinates 
L,. % of a point at the limit of the zone and in the vicinity of the 
locality; at this point the single interior contact takes place at the 
instant T. 

As T is an exact instant of contact for some point of the surroundings 
of that locality, let us designate L, ¢ as its exact geographic cooérdin- 
ates, L, ¢’ being the geocentric coérdinates. For this point we shall 
have 

fe 

Besides, as that point is situated at the very limit of the zone, the 

equation (2) can give but one solution; this requires 


cos y = 0. 
Therefore equation (1) gives, for that point, at the instant T: 


M — N = 90°, 
whence 
sin M = cos N, cos M = — sin N. 


Therefore equations (3) and (4) give us the following relations, 
replacing €, » by their values: 


pcos ¢’ sin (H — L) = «+ /cosN, (5) 
p sin ¢’ cos D — pcos ¢’ sin Dcos (H — L) = y+ /sinN, (6) 


where H, D represent the coédrdinates of the point of the celestial sphere 
where the direction of the axis of the cone of shadow vanishes. 
From (5) and (6) we get by division 


ob 


(x — lcos N) sin D 


tan (H — L) = p sin ¢’ cos D — (y + /sin N) 


which combined with (5) gives the system 


. a a , 
H — L= arc sin 7 og gw = S() (7) 
— a sin D : 
H— L=arc tan pein @ cos D—b=* (#): (8) 


putting 


x —lcosN =a, y+/l/sinN=b. 
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To determine the codrdinates L, ¢’ of the point in question is 
nothing else but to solve the problem given before. Therefore we 
should find a latitude ¢’ that may be substituted in both equations 
and give us the same latitude L, that is, it should have 


v (¢’) = F (¢’) — £(¢’) = 0. 


If ¢’,, is the “presupposed” geocentric latitude, the latitude sought may 
be represented by 


? = $'o + d ¢’. 


Therefore ¥ (¢’.) has a value sufficiently small to neglect its variations 
of higher order than the first, and we may write: 


i (0) + dv (¢’,.)=. (9) 


Let us differentiate the expressions (7) and (8) with respect to ¢’, 
bearing in mind that x, vy, D are constants and that /, N,e may be 
considered as such for localities that are very near. Substituting 
in (9) we have 


v (¢’,.) = sin (H — L,) cotan D d¢’ + tan (H — L,) tan ¢’, d¢’, 
or finally 


et ect tinny el ek — 1 
@? = sin (H — L,) cotan D + tan (H — L,) tan ¢, 


After this, any of the equations of the system will give L. 

In the first approximation the quantities /, N, p should be determined 
with the aid of the coérdinates L,, >’, and for the time T. Ordinarily 
(if D is not small and H — L is not too large) there is no need of 
making a second approximation with new values N,/, calculated by 
means of the codrdinates which result from the first approximation. 

Finally it should be noted that 7 should be considered negative or 
positive, according as the eclipse is a total or an annular one. 


AppuicaTion. On June 8,1918, an eclipse of the sun will be visible 
in the United Sates. Its zone of totality has its southern limit a little 
north of Portland, Oregon. A graphic outline shows that the limit passes 
by one point that has the geographic coérdinates L, = 122° 38’ W of 
Greenwich, ¢, = + 45° 51’, and that the single interior contact occurs 
at 10" 58" 0°", Greenwich mean time. We wish to find the exact position 
of the point situated on the limit line, where the single interior contact 
is to occur at that instant. 


A preliminary calculation gives 


cot ¢ = 0.75371, 
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whence 
1 = — 0.00706; 
also we have 
x’ — # =+ 0.00701, yp’ — n' = — 0.00082, 
whence 
N = 97° 40’. 


Let us now apply the formulae of the theory just stated. 


1. Calculation of f (¢'o). 3. Calculation of dd’. 
log / 7.84881— H 164° 48’ 24’ 
log cos N 9.06481 — L 122 38 
log / cos N 6.91362 H —L 42 10 24 
x + 0.46914 log sin (H — L,) 9.82697 
Zcos N + 0.00082 log cotan D 0.37548 
a + 0.46832 log III 0.20245 
log a 9.67054 log tan (H — Ly) 9.95708 
log p cos $’, 9.84370 log tan $5 0.00996 
log (a : p cos ¢’.) 9.82684 log IV 9.96704 
f(¢’o) 42° 9’ 30” 
Ill + 1.5 
IV + 0. 92691 
Denom. + 2.52077 
2. Calculation of F (¢’o). 
F (¢’o) adh f (0) + 97’ : 
log Numer. 1.98677 
log a 9.67054 log Denom. 0.40153 
log sin D 9.58905 log d¢’ 1.58524 
log I 9.25959 dq’ a 38” 
log p sin ¢’o 9.85366 
log cos D 9.96453 
log p sin ¢’, cos D 9.81819 4. Calculation of ¢. 
log / 7.84881— 
log sin N 9.99705 do 45° §1’ 
log 7 sin N 7.84586 dq’ * + 38” - 
? 45 51 38 
p sin ¢’, cos D + 0.65795 
v + 0.46436 
/sin N — 0.00701 5. Substitution of ¢’ in f (¢’). 
b + 0.45735 
p sin ¢’o cos D — b + 0.20060 log a 9.67054 
log Il 9.30233 log p cos ¢’ 9.84362 
log m1 (H — L) 9.82692 
ae I — log Il 9.95726 H — 42° 10’ 4” 
F (¢’o) a? iY 7” H 164 48 24 
L 122 38 20 


Therefore the codrdinates of the point looked for are L = 122° 38’ 20’, 
¢ = 45° 51’ 38’. The point over which the limit of the zone passes 
will be found by starting from the locality. the coérdinates of which 


are L,, $0, and going 1,200 meters northwards and 400 meters towards 
the west. 


* dd’ may be considered to be equal to d¢, as the very small difference between 
them is not noticeable. 
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CONTACTS AND DURATION 'TIMES FOR THE 
SOLAR ECLIPSE OF JUNE 8, 1918. 


MARTHA MENGEL. 


Just before the first contact it is usually impossible to see the 
advancing moon. Therefore observers know nothing of this contact 
till it has passed, and a small notch has been cut in the periphery of 
thesun. This notch lengthens very rapidly during the first few minutes. 
In Chauvenet’s Spherical and Practical Astronomy is given a method 
of finding the time of contact by measurements of the length and 
position-angle of the chord of contact. For an observer anywhere in 
the shadow-belt the center of the moon's disc will move approximately 
directly toward the center of the sun’s disc. Hence the successive 
positions of the chord of contact will be nearly parallel. Therefore it 
will probably be best to measure a short series of the successive lengths 
of the chord of contact at times accurately noted, and then to measure 
the position-angle of the chord several times, noting the time of each 
observation. 

For the use of observers who may wish to measure the lengths of 
these chords the following approximate values of their lengths have 
been computed on the assumption that the center of the moon’s disc 
moves directly toward that of the sun, at the first contact. The times 
given are the number of seconds after first contact, and the lengths of 
the chords are expressed in minutes of arc. 


15 seconds 3.0 90 seconds 7.1 
30 4.2 105 7.7 
45 5.0 120 8.2 
60 5.8 150 9.2 
75 6.5 180 10.0 


As the duration times, at points along the eclipse path, are matters 
of interest to inhabitants of towns lying in the shadow, the following 
table has been computed from the formula and data given in the 
Supplement to the American Ephemeris for 1918 entitled “Total Eclipse 
of the Sun June 8, 1918.” 

Any one who knows the latitude and longitude of a given station, but 
does not have a map showing the path of the axis of the shadow, may 
readily obtain the distance of the station from the path of the axis by 
using the data given by Miss Florence Stouder in Poputar Astronomy 
for November, 1917. 
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DISTANCE FROM THE CENTRAL LINE. 


Longitude 0 10 20 25 26 27 28 29 30 mi. 
° Ss Ss s Ss Ss Ss Ss Ss s 
125 123 120 98 80 76 71 64 58 51 
120 116 110 91 74 69 64 58 51 44 
115 108 102 83 65 61 55 49 42 32 
110 99 94 75 56 51 45 38 29 14 
105 90 84 65 46 40 33 24 
100 81 76 56 33 26 14 
95 72 67 45 17 
90 64 58 34 


In the table the vertical argument is longitude west of Greenwich, 
while the horizontal argument is distance from the central line of the 
shadow-path, expressed in miles. The functions in the table are the 
durations of totality expressed in seconds. 

University of Denver. 
April 5, 1918. 





DURATION TIMES FOR THE TOTAL 
SOLAR ECLIPSE OF JUNE 8, 1918. 


FRANCIS RUTH HOLE. 


In these days of the automobile, when a trip of thirty miles is like a 
little stroll into the country, many more citizens of the United States 
will enjoy a view of the coming eclipse than have ever before had this 
experience, if the weather be favorable. Ninety-nine years will elapse 
before another shadow path of an eclipse will cut so long a path across 
our country. In August 2017 this path will extend from Oregon to 
South Carolina. 

In order that people in the western portion of the United States, 
where the eclipse will be best seen, may know the duration of totality 
at various towns along the shadow path, computations have been 
made according to the following plan. 

The mapin the Supplement to the American Ephemeris entitled 
“The Total Solar Eclipse of June 8, 1918,” is in two sections: the larger 
one exhibits the path from western Oklahoma to the Pacific. The 
names of all towns within the path on this section of the map were 
obtained and their population looked up in Patterson’s Educational 
Directory. In a few cases other authorities were used. Very small 
towns were eliminated from the list. After testing the registration of 
the red lines which bound the shadow path by measuring the latitudes 
at which they crossed meridians and comparing the results with data 
taken from the Ephemeris, the distances of the towns from the central 
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line and from the nearest limit-line were measured with a scale gradu- 
ated to fiftieths of an inch; a hand magnifier was used in this work, 
and the measures were carried to the nearest five-thousandths of an 
inch. The computations of the duration times were then made by the 
formula given in the Ephemeris, and it is thought that they are sub- 
stantially accurate. The results are exhibited below. 


OKLAHOMA. 
Alva 74 seconds Fairview 49 seconds 
Cherokee 67 *; Guthrie 69 “s 
Enid 74 = Perry 58 
KANSAS. 
Ashland 81 seconds Meade 76 seconds 
Dodge 31 " Springfield 46 ai 
Garden City 72 ™ Syracuse 79 
COLORADO. 
Boulder 74 seconds Golden 90 seconds 
Brighton 45 ™ Hahn's Peak 66 “ 
Castle Rock 85 e Hugo 76 
Central City 91 : Kiowa 89 
Cheyenne Wells 32 Lamar 24 
Craig 86 me Littleton 90 
Denver 89 _ Sheridan Lake 85 
Eads 82 ™ Steamboat Springs 92 
Georgetown 83 " Sulphur Springs 92 
WYOMING. 
Green River 98 seconds Rock Springs 94 seconds 
IDAHO. 
American Falls 98 seconds Paris 99 seconds 
Blackfoot 44 - Pocatello 101 " 
Malad 20 . Preston 30 
Montpelier 102 ” Weiser 101 
OREGON. 
Arlington 112 seconds La Grande 56 seconds 
Astoria : ” Pendleton 32 - 
Baker 112 ” Sparta 98 
Condon 89 = The Dalles 96 
Hood River 89 a 
WASHINGTON. 
Chehalis 114 seconds Montesano 98 seconds 
Goldendale 117 ii South Bend 121 : 


Kalama 74 
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THE RECURRENCE OF SOLAR ECLIPSES. 





F.. E. SEAGRAVE. 





The most interesting astronomical event of the present year will be 
the Total Eclipse of the Sun which will take place on the afternoon 
(in the United States) of June 8. The eclipses of this set or series 
have been recurring every eighteen years and ten and a half days 
since March 10,1179. On that day a very small partial eclipse took 
place visible in very high southern latitudes, less than one-tenth of 
the sun’s disk being obscured. These partial eclipses recurred every 
eighteen years ten and a half days since that date, each eclipse being 
a little larger than the preceding one, until June 4, 1323, when acentral 
and annular eclipse took place visible in high southern latitudes. As 
all of the eclipses of this set or series occur at the descending node, 
and on account of the slow retrograde motion of the moon’s mean 
anomaly and argument of latitude, the series is slowly moving north. 
The Central Eclipse (also Annular) of the series took place on March 
1, 1756. We are now slightly more than half way between the Central 
one of the series and the last one, which will take place on August 22, 
2044. On account of a very slight change in the value of the moon’s 
mean anomaly at every recurrence (about —2° 50’ at every recurrence) 
since 1323, the eclipses have all been total ones since the one of April 
25, 1846. Previous to this date, and from 1323 to 1810, they were all 
annular. During the eclipse of April 25, 1846, the moon’s shadow did 
not quite reach the earth. At the next recurrence, which took place 
on May 6, 1864, the moon’s mean anomaly had decreased to about 80° 
(it was 166° on June 4, 1323) so that its shadow a little more than 
reached the earth. All of the future eclipses of this series will be total 
ones until the last one, on August 22, 2044. After that date about 
twelve or thirteen partial ones will take place visible in high northern 
latitudes, each one being smaller than the preceding one, until the 
series will run out. The eclipse of June 8 next will be the first return 
of the one which took place May 28, 1900, and was total in many of 
the southern states. The next return will take place on June 18, 1936. 
The following numerical example of the one of June 18, 1936 was 
made according to the method of the late Professor Newcomb in his 
papers on the “Recurrence of Solar Eclipses.” 

At the time of the eclipse of 2044, the shadow, on account of its 
being so far north, will at first move west, then south; then southeast, 
and finally more east. The shadow path will be curved like a horse- 
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shoe. The total eclipse of the sun which will take place on June 29, 
1973, belongs to a different series, and will be the third return of the 
one which will take place May 28-29, 1919. Here the moon’s mean 
anomaly and argument of latitude will be very small, while the sun’s 
mean anomaly will be large. These conditions will favor a long duration 
of totality on the central line, as long as 6" 58° at some places. 


The significance of the symbols used in the computation are as follows: 


T = Time 
g = Moon's mean anomaly. 
g =Sun’s “ “3 


Uy — 180° = Moon’s argument of latitude. 
y°s = the ordinate of the point in which the axis of the shadow inter- 
sects the fundamental plane at conjunction. 
x’, = hourly variation of the codrdinate x2 of the point in which the 
axis of the shadow intersects the fundamental plane. 
/’ = radius of the shadow cone on the fundamental plane. 





REPORT ON MARS, No. 20. 


WILLIAM H. PICKERING. 


This Report will be devoted mainly to the discussion of the observa- 
tions made last year and this up to March 16. The few made prior to 
October 1917 have been already described in Report No. 18. It was 
there noted that the dark meridional band lying between Nilosyrtis 
and Thoth, and which indicates without doubt the passage of large 
volumes of water from the northern polar cap into the southern hemi- 
sphere, remained visible fully four weeks later than at the two previous 
apparitions in 1913 and 1915. This clearly foreshadowed a late season 
on Mars, a result which has been amply verified since that time. The 
snow cap, while at first larger than in 1914 on the same Martian dates, 
diminished rapidly, so that by M. D. May 1 it was of practically the 
same size. This date corresponded to December 29, 1917, on the Earth. 
It followed apparently very much the same course as in 1916. 


Snow Storms OBSERVED. 


While the decrease in size of the polar cap with the advance of the 
season is always readily observed, since the summer pole is then turned 
towards the Sun, and also towards the Earth, the various small 
increases in size which occur with successive Martian storms are 
much more difficult to detect. Three have been noted so far at this 
apparition. On October 4, M. D. March 30, the snow cap was drawn 
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with great care under favourable conditions, and was described as 
satisfactory. It reached to latitude + 62°.8. Six days later it was 
seen to be clearly too small, and was found to reach latitude +57°.2, 
a difference of 5°.6. This was an unusually large storm as such storms 
go. If the change all occurred on one side of the cap, which is likely, 
the breadth of the addition was 11°.2 or 412 miles (663 km). The 
next storm, though more conspicuous on account of the greater prox- 
imity of the planet, was of less extent. On December 21, M.D. April 49, 
the snow cap reached latitude 72°.7, but six days later it had advanced 
2°.4 to latitude 70°.3. It was evidently only a light fall of snow because 
six days later, January 2, it had again retreated to latitude 73°.6. The 
most interesting and conspicuous fall of the three, however, occurred on 
February 18 of the present year, M. D. May 51. This was due to four 
facts: in the first place the planet was quite near us, diameter 12”’.6; 
secondly, the snow cap was much smaller than in the previous obser- 
vations, varying from 1’’.2 to 2.3, so that the increase in size was 
readily observed; third, observations were made on four successive 
days; and, finally, the pole was turned towards us so far, and the phase 
was so small, that the whole of the snow cap was visible all the time. 
The results derived were as follows :— 

February 12, M. D. May 45, longitude of central meridian © 32°, 
latitude of center of disk + 21°.6, diameter of disk 12.0, seeing 7; 
diameter of snow cap 17°.4, latitude of southern edge of cap 81°.3. 
Brightness of snow 8 on scale of 10, color white. 

February 16, » 303°, seeing 6,7, the diameter of the cap was reduced 
to 11°.4, but near the terminator, in longitude 210°+, a light cloud of 
brightness 7 was seen, extending 14°.2 to the south of the cap. The 
total breadth of the two was 25°.6. The brightness of the snow itself 
was still 8. 

February 17, » 328°, seeing 9, 10. The diameter of the cap had 
increased to 13°.8, but the breadth of the cloud was now reduced to 
8°.4. Total breadth 22°.2. The brightness of the snow and cloud were 
still 8 and 7. 

February 18, » 293°, seeing 7,8. The fainter region now surrounded 
the cap on all sides, and had brightened to 8, the cap itself being 9. 
It may be that the cloud had actually traveled across the cap, or 
perhaps, which is more likely, the white deposit was simply a thin 
layer of snow partially covering the ground, which had deposited from 
clouds constantly condensing on the night side of the planet. The 
diameter of the inner bright cap was 13°.6 or practically the same as 
before, that of the outer fainter one 23°.2 or about the same as the 
total breadth of snow and cloud on the previous night. 

February 19, » 279°, seeing 10,8. The snow cap was now uniformly 
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dense and white, brightness 9 to 10, diameter 21°.0. The deposit there- 
fore now completely covered the ground. Its outline was distinctly 
hazy, however, as if surrounded by a narrow ring of cloud, or by ground 
only partly covered with snow. The size of the cap had not appreciably 
diminished by March 1, showing either that it consisted of deep snow 
which had not melted, or that another snowfall which had not been 
separately observed by the writer had taken place. It was now exposed 
to continual sunlight, though part of the time the Sun was at a very 
low altitude, 13°. It is doubtful if the clouds on Mars are ever brighter 
than 7, unless the snow shines through them. 

Dense clouds, extending one-quarter to one-third way from the limb 
across the disk, were recorded on January 12, » 335°, February 12, » 32°, 
March 1, » 267°. Smaller clouds were observed on other dates. A 
very small cloud over the south preceding side of Elysium has several 
times been recorded. In previous apparitions this has been noted as 
an exceptionally cloudy area of the planet. A moisture bearing wind 
from the melting polar cap, coming via Propontis, reaches Charontis at 
this point, according to the theory of aerial deposition, and sweeps 
along by Elysium through Cerberus. If Elysium is an elevated region, 


as has been suggested by some, we can well understand why clouds 
should form upon its slopes. 


CoLtor CHANGES. 


An interesting fact that we have recorded is that at this season of 
the year the deserts distinctly change their color. Their usual reddish 
tint seems to have entirely disappeared. This fact had previously 
been noted by Molesworth in the sixth Report of the Mars Section 
(Mem. B.A. A.16 59), where he states “The general tone of the planet is 
bright corn color,” and again “hardly any red tinge about the conti- 
nents.” His observations were made some seven and twelve weeks later 
in the Martian year, than those of the writer. A color sketch was made 
at the last apparition February 26,1916, M. D. May 16, by the tungsten 
light, which gave a very satisfying representation of the color of the 
desert regions of the planet. This color was a trifle redder than that 
shown in the plate published in connection with the index to the first 
ten Reports, and coincided in tint almost exactly with No. 12 of the 
Color Scale published in “The Colors of the Stars and Planets, Part I” 
(Popu.ar Astronomy 25, 419). On January 18 of the present year, M.D. 
May 21, 280°, a comparison with this sketch was made, and the color 
pronounced “excellent”. A 9c. p. tungsten lamp at a distance of four 
inches, shining through blue glass, was employed to illumine the draw- 
ing. Six weeks later, on March 1, M. D. June 6, 250°, the drawing 
was pronounced “much too red”, and the color of the planet was found 
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to lie about halfway towards No. 11 on the Color Scale. That this 
change in color of the deserts is not due to cloud is shown by the fact 
that it is permanent even with the best of seeing, when minute detail 
and very faint canals are visible. It is therefore an actual surface 
change, implying that the deserts so-called are not wholly barren at 
this season, when there is so much moisture present in the atmosphere. 
It is clear that any material capable of wholly or in part neutralizing 
the red tinge of the soil by reflected light must be a greenish hue. 

In order to measure the color more accurately, a color wedge five 
inches in length has been prepared, one end of which matches No. 12 
on the Color Scale, and the other end No. 11. It is viewed through a 
round one-inch hole in a piece of black cardboard held against it. By 
means of it, it has been found possible to determine the color of the 
surface of the planet within one tenth of one division of the scale. 
Thus on March 5, » 194°, the color was found to be 11.4, and later, at 
w 222°, it was recorded as 11.5. March 6, » 164°, it was 11.4, and 
March 13, 71°, 11.3. 

The greens of the maria have not been very conspicuous this year, 
although detected on several occasions. With the tungsten light and 
blue glass the color effect is much less noticeable than with the direct 
carbon filament, such as was used during the apparition of 1914. 
Excepting for the reds and yellows, a yellow source of light is of little 
value for the determination of colors. When well seen this past year 
the color of the maria might properly be described as greenish, or 
greenish grey. It is like the color of our pine clad hills when seen at a 
distance of one or two miles. For a considerable portion of the time 
however no color at all was visible; the maria were simply grey. 

An investigation has been undertaken to determine the least width 
that acolored stripe must possess in order that its color may be dis- 
tinctly recognized as such. A piece of paper was tinted so as to match 
the various colors already recorded on Mars, and then cut into narrow 
strips two millimeters in width. These were then pasted upon another 
piece of paper colored to match the deserts of the planet, and viewed 
at night by the tungsten light, so placed as to give a brightness and 
color equal to that of the planet, when viewed in the telescope with a 
magnification of 660. No trace of color could be detected at 420 cm, 
breadth of strips 96’. At 300 cm, breadth 138”, a distinction could 
be seen between the brown and the blue, and at 240 cm, 168”, all the 
colors could be distinguished, but even at 120 cm, 336’’, one could not 
be quite certain that the green was not a light blue. Even with a 
much brighter illumination only slightly narrower strips of color could 
be recognized, but as the illumination decreased the requirement of a 
greater width was much more marked. Dark tints were more readily 
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recognized than lighter ones. It was concluded from these experiments 
that with a magnification of 660 a canal must be at least 0’’.2 in width 
in order to determine whether its color was blue, brown, or grey. 

At the present opposition this would imply a width of at least 60 
miles, which would eliminate all of the finer canals. On February 18, 
» 303°, seeing 7 to 8, it was recorded that Thoth and Nilosyrtis were 
neither blue nor grey, but both of them brown, and of the same color 
as the polar marsh. At that time their widths were each 150 miles, and 
there was no question as to their color, which distinctly differed from 
that of the grey maria. 


Hourty CHANGES IN BRIGHTNESS. 


A noticeable phenomenon this year was that in certain longitudes, 
especially in the region south and preceding Boreosyrtis, stretching 
from the Syrtis major to Elysium, the deserts tend to darken as the 
Sun rises higher and higher upon them, the darkening first becoming 
conspicuous about Martian noon. By the Martian afternoon they are 
often very dark indeed. The same phenomenon is observed, though 
less strikingly, on the deserts south of Acidalium and south of Pro- 
pontis. The first two are the regions where the meridional band had 
been recorded earlier in the season. The effect is clearly due to the 
action of the Sun, since the shading is not seen at all in the morn- 
ing hours in the region preceding the Syrtis, nor in that south of 
Propontis preceding Charontis. We can only attribute it to a gradual 
warming and thawing of the ground, which leads to the interesting 
result that on Mars it freezes at night even in the equatorial regions 
of the planet. Frosts are seldom visible there, however, although on 
March 3, M. D. June 8, » 245°, it was recorded that there was a white 
area on the limb following the Syrtis of brightness 9, while the bright- 
ness of the polar cap itself was only 8. Since it was white as well as 
very brilliant, it appeared that the frost or snow completely covered the 
ground. With its rare atmosphere and greater distance from the Sun 
than our earth, perhaps the surprising feature is that tropical frosts 
are not more frequently recorded there. We shall presently see that 
at least one other such has been noted this year. 

The darkening observed occurs on both sides of Thoth, but never 
following, or to the west of Nilosyrtis. The moisture appears to stop 
there in the great marsh, and from that point to be distributed only 
through the maria to the south of it. A striking result of the darkening 
of this region is that Thoth, although always a conspicuous object in 
the Martian mornings, is occasionally detected with some difficulty in 
the Martian afternoons at this season of the year, being confused with 
the swampy or muddy regions on either side of it. Thus we find that 
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during the past two apparitions of the planet and a portion of this one 
considering only the interval when Mars was within two months of 
oppsition, that Thoth was visible in the Martian afternoons after passing 
the central meridian between 2" and 3", eight times, and was invisible 
three times. On the other hand in the Martian mornings between 3" 
and 2" previous to passing the central meridian, Thoth was visible 
every time that the planet was observed, or six in all. It was never 
concealed during the morning hours. In this investigation the longitude 
of Thoth was taken at 261°, and the values of » considered lay between 
216° and 231°, and between 291° and 306°. On watching it disappear 
the canal would seem to gradually fade out into the darkness of the 
surrounding regions. 

It is very certain, however, that the canal itself is not visible at all 
seasons of the year, even in the Martian mornings. 

In 1913 it was first detected at © 328°.2, diameter of the planet 8’’.4. 

In 1914 it was last seen at © 72°.0, diameter 5’’.9. 

In 1915 it was first detected at © 0°.4, diameter 6’’.7. 

In 1916 it was last seen at © 82°.0, diameter 8’’.6. 

In 1917 it was first detected at © 29°.1, diameter 5’”.6 

It thus seems to have appeared later in the Martian vear at each 
apparition, although the diameter of the planet in each case was 
smaller. While this may have been due in part to the relative posi- 
tions of the Earth and Mars in their orbits, this is not thought to be 
the complete explanation. In 1915 October 18, © 359°.9, when Thoth 
should have been within 10° of the central meridian, » 271°, it certainly 
was not visible, though there was no meridional band to conceal it. 
The next night, 258°, seeing 10, it was very faintly seen and three 
nights later, » 228°, it was quite distinct. It is believed to have really 
formed at this time. In 1917 September 29, » 268°, it was concealed by 
the wide meridional band traversing the planet. On November 3, 
» 285°, the band persisted, but was narrower. This band is believed 
to have been an extensive swampy area. Thoth was probably con- 
cealed by the bordering swamps, but two nights later, » 265°, it was 
conspicuous, the swamps being less developed so early in the day. In 
1914 it and its neighbouring swamps gradually faded out. In 1916 the 
writer was absent from the Observatory when it should have disap- 
peared, and so cannot say what happened. 


FLOODING OF THE SyrTis Marsn. 


Three interesting illustrated reports, a portion of which relate to this 
region, have been received from our associate Mr. McEwen, of Glasgow, 
Scotland. On December 2, M. D. April 31, » 292°, he reports the Syrtis 
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as very faint, while that portion of Boreosyrtis known as Caloe Palus 
was described and drawn as almost black (Figure1). Large quantities 
of water had evidently collected at that point, while the Syrtis appears 
to have been partially hidden by cloud. The region following it towards 
Sabaeus was recorded as white. The writer observed this region Decem- 
ber 6, » 302° (Figure 2). Caloe was not then noticeable, and the 
Syrtis was only moderately dark, number 4 on the scale of 10. 

On December 9, » 238° (Figure 3), Mr. McEwen shows no notable 
darkening in Caloe, but the Syrtis region was partially concealed by a 
meridional cloud, brightest over Libya. Three hours later on the same 
night, » 285° (Figure 4), this region was observed by the writer, but the 
cloud had then disappeared, and the Syrtis was beginning to darken 
perceptibly in the vicinity of the marsh. Brightness now only 3. Thoth 
was concealed although Casius was visible. It was recorded that 
preceding the Syrtis towards the terminator there was a whitish region 
indicating wide spread cloud. This was unusual. 





Fic. 1. Dec.2 192° Fic. 2. Dec. 6 302° Fic. 3. Dec. 9 238° 





Fic. 4. Dec. 9 258° Fic. 5. Dec. 11 267 Fic. 6. Dec. 12 267° 


December 11, » 267° (Figure 5), the southern border of the marsh in 
the Syrtis had now become fairly defined, its color had turned bluish, 
and its brightness was reduced to 2. The region of Libya had also 
turned dark, the northern border of the “mare” advancing notably, fully 
300 miles (500 km) within two days at this point. 

December 12, » 267° (Figure 6), the marsh narrowed somewhat, was 
clearly blue, and of brightness 2. Very faint clouds were still seen 


towards the terminator. The northern marsh in Boreosyrtis now- 


increased conspicuously in size, and was presumably getting ready for 
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another transfer of its waters to the south. But this we were not to 
see, since it could only be recorded by observers well to the west of 
us, if any such existed, who were observing the planet during the early 
morning hours, when alone it was visible. 

This set of drawings shows very clearly how the work of two observ- 
ers located in different longitudes may be combined so as to supplement 
one another, thus giving results which are much more instructive and 
valuable than the work of either taken by itself. It also shows how 
an enthusiastic amateur, although working only with a small telescope, 
if he has grit enough to observe systematically, under the rather 
discouraging circumstances involved in rising on many cold winter 
mornings before sunrise, sometimes finding only inferior seeing, may 
yet achieve interesting results, leading to advances in our knowledge 
of the heavenly bodies. These particular results if it had not been for 
Mr. McEwen would certainly have been lost to science. 

At the next presentation of the planet, on January 12, the marsh in 
the Syrtis was bluish, and extended to the southwest as far as the 
preceding end of Sabaeus. Six days later it had retreated 600 miles 
to the north, and was then clearly blue. January 22 this was confirmed, 
and the change since January 12 pronounced marked. On February 9 
a dark area extending as far as Margaritifer had formed in Aurorae. Its 
brightness was only 3, while that of the rest of the “mare” was 4. Three 
days earlier it was not visible. Three days later it had quadrupled its 
area. It was evidently analogous to the Syrtis marsh, but had less 
depth of water, and showed no blue color. It bore the same relation 
to Acidalium that the Syrtis marsh did to Boreosyrtis. Of the three 
outlets to the northern polar cap, it is clear that more than one-third 
of the water goes by way of the Syrtis marsh. It appears to feed the 
maria all the way from Tyrrhenium to Hellespontus inclusive. Acida- 
lium although presenting the largest free liquid surface on the planet 
does not seem to be of any greater importance. It would appear to 
feed the maria from Sabaeus to Solis Lacus and Aonius. The Castorius- 
Propontis discharge is evidently a minor matter, merely feeding Si. num 
and Cimmerium. Cerberus itself as a storage reservoir corresponds to 
the Syrtis marsh and to Aurorae. 

Another interesting observation of Mr. McEwen’s was made on 
December 16, M. D. April 44, » 153°. He described and drew a very 
bright streak located in latitude 10° south, and stretching from the 
limb to the central meridian. He represents it as white, and he states 
that it was brighter than the polar cap. It was clearly another case of 
tropical frost, which remained unmelted throughout the morning, and 
lasted well into the afternoon until about half past two o'clock Martian 
local time, before it finally disappeared. 
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It is well known that at the time of the summer solstice the north 
pole of the Earth receives from the Sun over 36 per cent more heat in 
the course of the twenty-four hours than reaches the equator. The 
reason that the pole is colder in spite of this fact is in part due to our 
dense atmosphere, which absorbs and reflects away the heat, in part to 
the clouds in our polar regions, and especially to our melting polar 
cap. All of these conditions prevail to a far less extent on Mars than 
on the Earth, and it is very likely that at the summer solstice the 
mean daily temperature at his pole is comparable to that at his 
equator. Nevertheless a minute north polar cap, not less than 400 
miles in diameter, is a permanent feature of the planet, so we may 
argue that the mean daily temperature of his equator throughout the 
year cannot be far from the freezing point. Since his days are certainly 
much warmer than his nights, we may therefore expect to detect an 
occasional early morning equatorial frost at any season of his year 
when there is a sufficient amount of moisture in his atmosphere to 
deposit it. The fact that these tropical frosts have been detected at 
the season just preceding the summer solstice would lead us to believe 
that there was then an unusual amount of moisture in the Martian 
atmosphere, a conclusion which the recent melting of the northern 
polar cap seems to fully justify. 

In Report No. 18 attention was called to the fact that Mars could be 
profitably observed this year until the time of “Transit Meridian of 
Greenwich” as given in the almanac dropped to 4", or until August 24. 
It was also pointed out that the Physical Ephemeris of the planet in 
the American, and in all the European Almanacs, was unfortunately 
only computed as far as July 2. Application was made to Professor 
Eichelberger, and he very kindly forwarded me all the blanks, formulae, 
and constants necessary to continue the computation. This has now 
been done by Miss C. M. Hall, under the supervision of Mr. Maxwell 
Hall, the well known astronomer and meteorologist of Jamaica, and 
the writer has pleasure in presenting the results herewith to the readers 
of these Reports, hoping that they may find them useful. 

Table I contains the usual data of the drawings up to date. 
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1.0 32.52 291.10 23.80 40.10 12.09 
1.0 32.89 292.3 23.62 39.85 bn. 7e 
1.0 33.25 293.58 23.44 39.59 11.35 
a5 33.59 294.84 23.24 39.33 10.97 
boa 33.92 296.10 23.03 39.06 10.58 
i.i 34.24 297.37 22.81 38.79 10.19 
ee 34.55 298.64 22.58 38.51 9.80 
i 34.84 299.92 22.33 38.23 9.40 
3.2 35.12 301.20 22.07 37.94 9.00 
1.1 35.38 302.49 21.80 37.65 8.59 
ae 35.63 303.78 21.51 37.36 8.18 
1.2 35.86 305.08 21.21 37.06 Pris 
ee 36.07 306.38 20.90 36.76 7.35 
1.2 36.26 307.68 20.58 36.47 6.93 
1.2 36.44 308.98 20.25 36.17 6.50 
-* 36.60 310.28 19.90 35.87 6.08 
1.2 36.74 311.59 19.55 35.57 5.64 
La 36.86 312.90 19.18 35.27 5.21 
1.32 36.95 314.22 18.80 34.97 4.77 
1.2 37.03 315.53 18.40 34.68 4.33 
1.2 37.09 316.84 18.00 34.38 3.88 
1.2 37.12 318.16 17.58 34.08 3.44 
1.2 37.13 319.47 17.15 33.79 2.99 
i 37.13 320.79 16.72 33.50 2.54 
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PHYSICAL OpSERVATIONS OF Mars, 1918.—Conr. 


For Greenwich Mean Noon. 


Mean Time of Transit 


Central 

: 7 ? Meridian of date 
40.44 0.94 113.38 258.15 6 58.6 
40.43 0.93 113.35 238.81 8 18.2 
40.42 0.92 113.32 219.44 9 37.8 
40.39 0.91 113.28 200.06 10 57.4 
40.36 0.90 113.23 180.67 + a Se 
40.31 0.88 113.18 161.27 3 36.9 
40.25 0.87 113.12 141.86 14 56.8 
40.19 0.86 113.05 122.43 16 16.6 
40.12 0.85 112.98 102.99 17 36.6 
40.03 0.84 112.90 3.54 18 56.5 


of Zero Meridian 


of interme- 
diate date 


h 


‘ 

8 
10 
11 
12 
14 
15 
16 
18 
19 


m 
38.4 
58.0 
17.6 
37.3 
57.0 
16.8 
36.7 
56.6 
16.5 
36.5 
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EPHEMERIS FOR PuysicAL OBSERVATIONS OF Mars.—ConrINueED. 


Noon z 


July 22 - 883 


24 . 884 
26 . 884 
28 0.885 
30 . 886 


Aug. 1 886 
887 
888 
. 889 
. 890 
890 
.891 
892 
.893 
. 894 
.895 
. 896 
.897 
.898 


ol 
ecococeococoocoo 


monwwwre 
“orc SO 
cocoeo 


29 0.889 

31 0.900 

Sept. 2 0.901 
4 0.902 

6 0.903 

8 0.904 


10 0.905 


4 
5 
6 ~ <a. 
7 
8 


22 

= 26 

9 Nov. 3 
10 “e 5 


12 Dec. 2 

3 " 5 
14 bis 6 
15 iti iia 
16 i 9 
17 “3 11 
18 = 12 
19 « 
20 se 15 
21 ~ 
22 * 2 
23 ~~) oe 
24 Jan 2 
25 - 11 
26 . = 
27 o “ 
28 ° 
29 oa 22 
30 “ec “oe 


Mean Time of Transit 
of Zero Meridian 
of interme- 
diate date 


4 
2 
5 


, Q Central 
. q Meridian of date 


09 39.94 0.83 112.81 64.08 20 16.5 20 56.6 
3 39.85 0.82 112.72 44.62 21 36.6 22 16.6 
97 39.74 0.80 112.61 25.15 22 56.6 23 36.7 


-91 39.63 0.79 112.50 5.67 be: seven 0 16. 


ts 

- 

6. 

6 

6.85 39.52 0.78 112.38 346.18 0 56.8 i 36.9 
6.79 39.39 0.77 112.25 326.68 2 17.0 2 87.2 
6.73 39.26 0.76 112.10 307.18 3 63.3 & 27.3 
6.68 39.12 0.75 111.95 287.67 4 57.4 5 37.5 
6.62 38.98 0.74 111.80 268.16 6 17.6 GS Sa.t 
6.57 38.83 0.73 111.63 248.64 7 37.8 8 18.0 
6.52 38.68 0.72 111.45 229.12 8 58.1 9 38.3 
6.47 38.52 0.70 111.26 209.59 10 18.4 10 58.6 
6.42 38.36 0.69 111.06 190.06 ii 638.7 12 18.9 
6.3 38.19 0.68 110.85 170.52 12 59.0 3 38.2 
6.33 38.01 0.67 110.63 150.98 14 19.4 14 59.6 
6.28 37.84 0.66 110.39 131.44 36 38.7 16 19.9 
6.24 37.65 0.65 110.15 111.90 17 ee 17 140.3 
6.20 37.47 0.64 109.90 92.36 18 20.4 19 0.6 
6.16 37.28 0.63 109.63 72.81 19 40.8 20 21.0 
6.12 37.08 0.62 109.35 53.26 21 1.2 21 41.4 
6.08 36.88 0.61 109.06 38.72 22 21.6 23 1.8 
6.04 36.68 0.60 108.76 14.16 23 «42.0 Soren 
6.00 36.48 0.59 108.45 354.61 0 22.1 1 2.3 
5.96 36.27 0.58 108.13 335.06 1 42.5 2 22.7 
5.93 36.06 0.57 107.79 315.51 3 2.9 $8 43.1 
5.89 35.84 0.56 107.45 295.95 4 23.3 5 3.5 


TABLE I. 
Data OF THE DRAWINGS. 
© M.D. Long. Lat. Sun Diam. Seeing 


14°3 Mar. 50 214° 417°6 4+ 5°8 4°'9 7 

‘ “ “ 229 “ ‘ “ 7 
ie oe 35 159 18.4 6.9 5.0 7,8 
22.7 - 47 43 20.2 9.0 5.3 9 
24.5 “ 51 8 20.6 9.7 5.4 7 
28.2 Apr. 2 285 21.4 11.1 5.6 7 
29.1 - 5 265 21.6 11.4 ~ 10 
39.5 2% 52 22.8 15.0 6.5 5 
41.4 31 1 22.9 15.6 6.6 5 
42.6 34 332 23.0 16.0 6.7 9 
Sa 35 330 = 16.1 6.8 11 

" = 302 “ “ 10, 11 
44.4 3% 285 16.5 6.9 9,8 
45.3 40 267 16. 7.0 8,10 
45.8 41 267 ': 16.9 Pon 9 
46.7 ‘ 3 237 i. 1.2 1,5 
47.1 44 252 17.3 . 10 
48.0 46 212 : 17.6 7.4 7,10 
49.7 : 49 178 22.9 18.3 78 28,6 
52.3 = 55 108 22.8 18.8 7.9 5 
55.0 May 5 63 22.7 19.4 8.3 6,7 
59.0 - 14 356 22.4 20.4 9.0 6,4 
59.3 , 15 300 “ 20.5 oi 11 
59.4 7 335 =" 6,7 
60.3 17 331 22.3 20.7 9.2 11,9 
63.8 F 25 236 22.0 21.4 10.0 8,6 

4 _ 261 sa > 8,7 
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1917,8 
Jan. 26 
Feb 1 


13 
14 
16 
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TABLE I.—Continuep. 


© M. D. Long. Lat. Sun Diam. Seeing 
65.5 May 28 176 21.9 21.7 10.4 3.7 
68.1 “ 34 125 21.8 23.2 10:8 7,6 
iT 7) ry 150 Ty Ty 77 7 
70.3 " 39 64 21.6 22.5 11.4 6 
71.5 “ 42 60 oe 23.7 11.8 11,9 
si ne si 91 a - 11,9 
72.9 “ 45 354 a 22.9 12.0 6,5 
32 . " “ 7 
74.7 " 49 303 21.5 23.1 12.4 6, 7 
75.0 es 50 328 “4 - 12.6 9,10 
‘ “ “ 347 a a “e 9 
75.5 51 293 a 23.3 = 7,8 
75.9 a 52 279 12.8 10,8 
79.4 June 4 264 3.6 16:4 5, 4 
80.4 “ 6 241 21.5 23.6 13.5 6, 4 
81.2 “s 8 241 3.7 12.7 6,5 
82.1 = 10 181 x “: 13.8 9,8 
“a _ “i 212 a - 25 8,7 
82.5 “e 11 130 “ 23.8 13.9 10 
cs = ce 155 ate = = 10, i) 
85.5 17 60 21.6 23.9 14.1 7,8 
86.0 “ 18 88 a “ “ 11, 10 
86.8 “e 20 34 21.7 “ 14.2 9 
The following canals and lakes have been identified :— 
Cerberus. 
Charontis. 
Lunae lacus. 
Nilosyrtis. 


Nov. 3 


“ 


Dec. ‘5 


Ty 


Dec. 21 
Jan. 2 


“ 


“ 


“ 


“ 
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I> mw oS 


6 


9 
11 
12 
14 
15 
17 


Ps 8S ooo od 


11 
12 


> Wo 


12 FA 
14 A 
22 E 


26 D 


Thoth, Casius, Nilosyrtis. 

Protonilus, Deuteronilus, Oxus, Gehon, Siris. 

Protonilus, Deuteronilus, Oxus, Gehon, Siris, and 
Ismenius. 

Casius, Nilosyrtis, Protonilus. 

Thoth, Casius, Nilosyrtis, Protonilus. 

Thoth, Casius, Nilosyrtis, Protonilus. 

Thoth, Casius, Nilosyrtis, and Nuba. 

Thoth, Casius, Nilosyrtis. 

Hades, Cerberus, Cyclops, Eunostos, Hyblaeus, Chaos, 
Styx, Hephaestus, Casius, Thoth, Nepenthes. 

Hades, Cerberus, Eunostos, and Charontis. 

Nilokeras, Ganges, Uranius, Ophir, Daemon, and Lunae. 

Indus. 

Casius, Thoth, Nilosyrtis, Phison, Protonilus, Deuter- 
onilus, Arnon, and Ismenius. 

Protonilus, Deuteronilus, Siris, Gehon, and Ismenius, 

Protonilus, Deuteronilus, Gehon, and Ismenius. 

Cerberus, Cyclops, Eunostos, Hyblaeus, Chaos, Styx, 
Hephaestus, Thoth, Casius, Nilosyrtis. 

Orcus, Cerberus, Styx, Chaos. 
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wa 


“ 22 8 
“ 16 F 
* Fe 


Mar. 1 


ts oon 0 


“5 DE 


“6 CD 


Gigas, Pyriphlegethon. 

Nilokeras, Ganges, Nectar, Ophir, Daemon, Fortuna, 
Tanais, Ceraunius, Clarius, and Lunae, Tithonius, 
Solis. 

Nilokeras, Ganges, Uranius, Ceraunius, Fortuna, 
Nectar, Ophir, Daemon, Tithonius, Phasis, Eumen- 
ides, Gigas, Pyriphlegethon, and Lunae, Solis, 
Tithonius, Ascraeus. 

Deuteronilus, Indus, Ophir, and Ismenius, Lunae. 

Nilosyrtis, Protonilus, Deuteronilus, and Ismenius. 

Nilosyrtis, Protonilus, Deuteronilus, Pierias, Callirrhoe, 
Iaxartes, Astaboras, Phison, Asopus, Typhonius, 
Orontes, Gehon, Oxus, Indus, and Caloe, Ismenius, 
Arethusa, Sirbonis. 

Casius, Thoth, Nepenthes, Nilosyrtis, Astusapes, 
Protonilus. 

Casius, Thoth, Nepenthes, Nilosyrtis, Astusapes, 
Protonilus, Pierias. 

Thoth, Nilosyrtis. 

Cerberus, Thoth, Nilosyrtis. 

Hades, Cerberus, Eunostos, Hyblaeus, Chaos, Styx, 
Cyclops, Hephaestus, Thoth, Nilosyrtis. 

Acheron, Erebus, Pyriphlegethon, Hades, Cerberus, 
Cyclops, Eunostos, Hyblaeus, Chaos, Styx, and 
Propontis I. 

Gigas, Eurotas, Brontes, Hebrus, Hades, Granicus, 
Cerberus, Styx, and Castorius, Propontis I, Arsen- 
ius, Stymphallus. 

Nectar, Ophir, Hyperboreus, and Solis, Tithonius. 

Nectar, Ophir, Daemon, Fortuna, Phasis, and Solis, 

Tithonius. 


.Calirrhoe, Deuteronilus, Hyperboreus, Nectar, Ophir, 


Daemon, Dardanus, Tanais. 
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WHAT WAS THE STAR OF BETHLEHEM ? 
STANSBURY HAGAR. 


Continued from page 237. 


Having now observed the analogies between other birth legends and 
that of Christ, we may take up the third division of the subject, the 
interpretation of the star of Bethlehem. These questions naturally 
arise: Can all these analogies be accidental, if not, what is their sig- 
nificance? In nearly all the legends described we have seen clearly 
that the divine birth referred to was that of the sun god of the new 
year and that the moment of birth was determined by observation of 
the night sky, especially of the signs of the zodiac. Such analogies 
might have little weight for those who regard Christmas as unquestion- 
ably the birth day of the historic Christ, but that is so far from proven 
that even the Catholic Encyclopedia in its article on Christmas admits 
we do not know the day of the year on which that event took place, 
nor, it is generally conceded, do we know the year itself. It could not 
have been the generally accepted date. The years of the taxing for 
which, as Luke tells us, Joseph and Mary went to Bethlehem are 
inconsistent with that date. The general tendency of modern scholars 
seems to be to place the birth in the year 4 B. C. because, for an addi- 
tional reason, Herod the Great is now believed to have died at least 
four years before the beginning of our era. It is unlikely that Christ 
was born on December 25, if we accept the literal account, because of 
the extreme improbability that shepherds would be tending their flocks 
at night in the open at this season. Why, then, was this date chosen 
for the legend? Because it marked the festival of the winter solstice 
when the sun having reached the most distant point in his annual 
course, turned back again and began to move towards the north. The 
actual solstice occurs on the 22nd day of December, but for several 
days to him who watches the sunrise points upon the horizon, the sun 
seems hardly to move either north or south. Perhaps for this reason 
and also in order that there might be time to prepare for the festival 
after the announcement of the priest-astronomers, that the solstice had 
arrived, the date was postponed until the 25th. “O how wonderfully 
acted Providence,” writes Cyprian, “that on that day on which the sun 
was born... Christ should be born.” * 


* De pasch. Comp. XIX. 
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The fact is that we know that the Christmas date was chosen because 
it was the birthday of the sun and the early Church, for whatever 
reason, followed rather than opposed the pagan ritual calendar. So 
far the analogy holds with the other birth legends. But here it seems 
to stop. The Star of Bethlehem presents no superficial resemblance to 
the constellation used to determine the solstice and there is no direct 
mention of the zodiac or of any other asterism. We have neither the 
planisphere of Denderah, nor the symbolic ritual of the Liknophoria 
nor the Mithraic cameo to help us find the key. In fact there is no 
apparent astronomic element except the solsticial date and the star 
itself. Must we then consider the Bethlehem story unique and apart 
from its analogues? Let us consider. 

Suppose we first try to see the heavens as they appeared at that 
Christmas midnight nineteen hundred and eighteen years ago. In spite 
of the lapse of time, we can still do this, for to our unprofessional eyes 
the aspect of the heavens does not change from year to year except 
for the varying positions of the moon and planets, and we are not 
concerned with them. 

So if today we look at the heavens in New York at midnight about 
January 22nd, or procure a planisphere for latitude 40° North in any 
book store and set it to the same date, we shall see the heavens almost 
exactly as they appeared to those shepherds of old who are said to 
have tended their flocks on the plains of Palestine that Christmastide. 
The day and the month have changed owing to the precession of the 
equinoxes, and the nine degrees difference of latitude between New 
York and Bethlehem adds a slight variation of aspect, but for us nothing 
else is changed. 

Well, then, if we observe the midnight heavens of the Star of Bethle- 
hem, we shall see in the zodiac the constellation of Aries, the Ram, 
leading the other signs and about to set in the west. Following it 
comes Taurus, the Bull, with the beautiful cluster of the Pleiades, then 
Gemini, the Twins, then Cancer, the Crab, upon the meridian, that is 
at the highest point in the zodiacal arc. Beyond toward the east we 
see Leo, the Lion, and finally Virgo, the Virgin, appears with its bright 
star Spica just rising above the eastern horizon. 

Now suppose that the Egyptians, Greeks or Hebrews or any of the 
Oriental peoples of twenty centuries ago, had wished to describe this 
aspect of the heavens. They would not use a literal statement of it 
as we do because their habit of thought delighted in that beauty of 
metaphor, simile, and allegory with which they clothed all their legends, 
but especially those of the stars; and again because they reserved 
literal scientific truth for the instructed few and gave to the public 
only truth in allegoric form. So we might reasonably expect from 
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what we know of their literature that any description of the heavens 
would be veiled in poetic imagery, in fact that it would appear in the 
form of a story, using the star symbols commonly known at that time 
and place and naturally using them in a sequence corresponding with 
the positions of the constellations in the sky. 

Let us see if such was the case. We found that Aries, the Ram, was 
the leading constellation in our celestial field. From about 1730 B. C. 
this asterism was widely known as the Leader of the Host of the 
Zodiac, supposedly because the sun entered it at the time of the vernal 
equinox (March 21). Then the agricultural year began with the sowing 
season. But it is equally possible that the constellation was so called 
because it led the zodiacal signs in the midnight sky at the time of the 
winter solstice (December 22). 

In the country around the Euphrates River, which, so far as our 
present knowledge goes, seems to have been the birthplace of astron- 
omy, and from the most ancient times known to history, the star Alpha 
of Aries was known as the Ram’s Eye, the Horn Star and probably the 
Star of the Flocks, also the Proclaimer of Dawn and the Messenger of 
Light, the Prince, the Leading One, the Ram that as bell wether led the 
heavenly flock across the celestial fields. The constellation was the 
Egyptian Fleece, the Arabian Tame Ram or Sheep, the Greek and 
Latin Ram that became the Golden Fleece sought by the Argonauts. 
When the sun entered Aries the Romans celebrated the rites of Pales. 
the goddess of sheepfolds. In Babylon the asterism was called the 
ram or ibex and was associated with the ram as the chief object of 
sacrifice. In China it represented the herdsmen and presided over the 
pastures of sacrificial animals. The Hindus also called it the Ram. In 
the very ancient Euphratean epic of Gilgamesh there are twelve tablets, 
each pertaining to one of the signs of the zodiac. On the Aries tablet 
the hero is described as the shepherd of Uruk who fed with the rams 
and gazelles.* This is enough to indicate the association of Aries 
with sheep and shepherds in pre-Christian times. 

Now let us compare these symbols with what is said of the star of 
Bethlehem. As every one knows, there are two statements concerning 
this star, one contained in the second chapter of Matthew, the 
other in the second chapter of Luke. Beginning at the eighth verse, 
the latter account reads: “And there were shepherds in the same 
country, abiding in the field and keeping watch by night over their 
flock.” Those who interpret this chapter literally find difficulty in 


* See R. Brown, Jr., in Pro. So. of Biblical Arch. XIII, p. 246. Olcott, Star Lore 
of All Ages, pp. 53, 54; R. H. Allen, Star Names and their Meanings, pp. 75, 80. 
Schlegel, Uranographie Chinoise p. 337. Subsequent references to names of con- 
stellations may be found in Allen and Olcott under the appropriate asterism. 
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explaining why either the shepherds or their flocks were in the 
fields at night during the cold and inclement winter of Palestine 
and at the height of the rainy season. As a matter of fact we know 
that it was customary for the Jews to send out their sheep to the 
pastures in spring and to bring them home at the commencement of the 
first rains towards the end of October. We can avoid this difficulty if 
we suppose that we are reading merely a poetic reference to the 
constellation Aries. 

The second constellation is Taurus, the Bull, containing that most 
famous of star groups, the Pleiades. Three basic ideas seem to domin- 
ate the very numerous symbols associated with this group all over the 
world at many times and places. The first idea is that of a mass or 
heap of people or things, doubtless due to the brightness and close 
proximity of these clustering stars. Hence their Babylonian name, 
the Many Little Ones or the Family Group, the Kimah, Cluster or Heap 
of Job and of Amos, the Flock of Clusterers of Aratos. The Greek name 
Pleiades is best described as the plural of 7Aews meaning many. 

The second idea associated with this group is that of peace, happiness, 
and propitious influence, probably due to their conjunction with the 
sun at the joyous season of spring, when the cold and barren winter 
is ending and the fresh vegetation is budding forth under the influence 
of the returning sun and the rains. Who indeed does not feel within 
himself the joy of spring? 

The third type of symbols pertaining to the Pleiades placed them in 
the aspect of measures of time. This they owed to their conspicuous 
position with respect to the sun at seed time and harvest, as the late 
Robert Grant Haliburton was the first to point out,* and we have also 
seen why and how they came to represent as dancers the hosts of 
heaven. 

Now, the second episode in Luke’s account of the Star of Bethlehem, 
refers to “A multitude of the heavenly host praising God and singing, 
Glory to God in the highest and on earth peace among men in whom 
He is well pleased.” In this celestial chorus we see all three elements 
of the Pleiades symbolism—the group, the propitious influence and the 
singers, dancers and markers of time at the moment of birth. The 
concept suggests Plato’s statement that each planet is accompanied by 
a siren which adds its note to the general harmony and the planets 
themselves were so pleased with the sound that they sang divine songs 
accompanied by the sacred dance; also it recalls the stars of the Old 
Testament that sang together with joy at the creation. The Old Testa- 


* See his rare work privately printed, New Materials for the History of Man 
and quotations in Blake’s Astronomical Myths. 
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Fic. 5. CrLestiaL DANCERS AT THE NATIVITY.—BOTTICELLI. 
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ment contains numerous allusions to the host of heaven, always referring 
to the stars, either directly or personified as angels. These are celestial 
beings surrounding the throne of the god of the heavens who testify 
by the regularity of their appearance to the rule of law and order 
throughout the cosmos.* One of these references is quoted in the New 
Testament.; Can we then question that the stars themselves are the 
“multitude of the heavenly host” that sing the praise of the God of the 
cosmos in this account of Luke? 

The association of the Angelic Chorus with the circular Pleiades 
cosmic dance came down into even recent times in the Church, for in 
the paintings of Botticelli and Fra Angelico we see the chorus repre- 
sented as a group of girls dancing in a circle in the sky above the 
scene of the nativity. 

Castor and Pollux, the two bright stars of Gemini, the next sign, were 
first identified with the sun and moon, the two wanderers of the sky. 
They were the Phoenician patrons of commerce who invented the 
mystic ship.t So in Greece they were represented as travelers mounted 
upon horseback as on the Mithraic cameo. Lenormant and others 
have shown their connection with two brothers, one of whom slays the 
other and the survivor founds the first city. But it is noticeable that 
in each instance of this legend a journey is included. Thus, Cain 
journeys after the fratricide and becomes “wandering and fugitive upon 
the face of the earth,” until he settles in the land of Nod. The river 
Tiber bore Romulus and Remus to Rome before the founding of the 
city, and on the Gemini tablet of the epic of Gilgamesh Eabani decides to 
journey to Uruk to the court of Gilgamesh. Again the mythical journey 
of Mithras follows an episode pertaining to Taurus. The Chaldean 
astrologers placed Gemini with Virgo in the house of Mercury, the 
wandering god. And it will be recalled that Paul journeyed to Syracuse 
and beyond in a ship whose sign was Castor and Pollux, the Twins of 
the zodiac. In fact in classical times this constellation was often 
symbolized by two stars over a ship, placed there because the asterism 
was believed to be the guardian of mariners, protecting them in storms 
and other unfortunate occurrences. Macaulay writes: 


Safe comes the ship to Haven 
Through billows and through gales 
If once the great Twin Brethren 
Set shining on the sails. 


* See James Hastings, Dict. of the Bible, Host of Heaven. 
+ Acts 7:42. 

t J. P. Knight, Symbolical Language, p. 157. 

{. See Cumont, The Mysteries of Mithras, p. 135. 
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Probably these stars had a wider field of usefulness as the protectors 
of travelers in general because they were originally associated with a 
propitious mythical journey. At any rate their position in the sequence 
of the Star of Bethlehem legend corresponds with the third episode, 
when “the shepherds said one to another, Let us now go even unto 
Bethlehem...And they came with haste.” 

In Orion south of Gemini the popular tradition of Europe has located 
“the wise men from the East,” who in Matthew's version came to 
Jerusalem “Saying, where is He that is born King of the Jews, for we 
saw his star in the east and are come to worship him.” This tradition 
has identified these wise men with the Magi or kings, Caspar, Melchior, 
and Balthasar, meaning Splendor, Light of Moloch, and Baal Protect 
the King, and it has placed the Magi in the three stars of Orion’s Belt 
where they also journey from the east towards the cradle of the new 
born child. 

Proceeding in our sequence, we come now to the constellation 
Cancer, known to the, Chaldeans, and in the Platonist philosophy, as 
the Gate of Men through which souls descend from heaven into human 
bodies. It was also known as the Dark Sign, black and without eyes, 
because of the dearth of bright stars within its confines. Within this 
constellation and exactly at the point which, by its passage over the 
meridian at midnight, marked the moment of the winter solstice and 
the birth of the sun god, is found a nebula dimly visible to the naked 
eye, called from pre-Christian times Praesepe, the Manger or Crib, the 
birthplace of Jove. Aratos, the poet-astronomer, who wrote about 
270 B. C., and Eratosthenes, his contemporary, called it Phatne, with 
the same meaning. Aratos writes: 


And watch the Manger like a little mist 

Far north in Cancer's territory, it floats, 

Its confines are two faintly glimmering stars, 
One on the north, the other on the south, 
These are two asses that the Manger parts. 


In later times Ptolemy repeated this name as Phatnes. The Arabians 
called it the stall, the Copts, Ermelia, the Nurturing, and the Egyptians, 
The Resting Place. Close behind it and equidistant from it north and 
south the two stars Gamma and Delta were called the Asses by the 
Greeks, Latins, and Arabs. In Matthew's version of the Bethlehem 
Legend, this asterism corresponds in position with the arrival of the 
wise men at the Manger of Christ. “And, lo, the star which they saw 
in the east went before them, till it came and stood over where the 
young child was. And when they saw the star, they rejoiced with 
exceeding great joy. And they came into the house and saw the young 
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child with Mary his mother; and they fell down and worshipped him; 
and opening their treasures they offered unto him gifts, gold and 
frankincense and myrrh.” 

In Luke’s account the shepherds “found both Mary and Joseph and 
the babe lying in the manger.” 

Popularly Praesepe has long been recognized as the Manger of the 
Infant Jesus and the Aselli or the two stars of the Asses, as the ass 
and the ox standing beside it. One may see them so figured in the 
paintings of Botticelli, Gentile de Fabriano and other painters of the. 
early Italian school. The dark stable corresponds with Cancer as the 
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dark sign. So here we may add the fourth correspondence in the 
sequence between the zodiacal signs and the accounts of Matthew and 
Luke. Two more zodiacal constellations still remain between Cancer 
and the eastern horizon, the Lion and the Virgin. We have found 
stellar analogues for all the persons and animals associated with the 
Nativity except Joseph and Mary. It may at least be worthy of notice 
that Joseph is of the tribe of Judah and that Judah’s symbol was a 
lion, associated with the Lion of the zodiac. 

We come now to a very remarkable phenomenon. Almost exactly 
at midnight at the date assigned to the birth of Christ anyone who 
watched the eastern horizon would observe rising there the brilliant 
first magnitude star Spica, the Sheaf of Wheat, the brightest star of 
the Virgin. As previously stated this constellation has been widely 
depicted from prehistoric times as the Mother Goddess holding in her 
arms the infant deity. 

So the Bethlehem legend begins with Aries on the western horizon 
follows back through the zodiacal signs in the order of the cosmic 
procession and is completed by the rising of Spica in the east having 
thus referred to all the zodiacal signs visible at midnight on December 




















Stansbury Hagar 331 


25 and to no others.” But this is not all. After the wise men had 
worshipped at the manger it is said of them: “And being warned of 
God in a dream that they should not return to Herod, they departed 
into their own country another way.” They had come from the east. 
If they departed into the west their movements corresponded perfectly 
with those of the stars rising in the east and setting in the west. Next 
we are ,told of Joseph: “And he arose and took the young child and 
his mother by night and departed into Egypt;” that is, they departed 
towards the southwest, the direction of Egypt from Palestine, as did 
the setting zodiacal stars by night. And then Herod “slew all the male 
children that were in Bethlehem, and in the borders thereof from two 
years old and under.” Dupuis has suggested that this slaying of the 
first born may probably be interpreted as the increasing light of the 
dawn putting out the light_of the stars. So in the Mithraic symbolism. 
the passage of the sun through the constellation Taurus is represented 
by the sun god in theact of slaying a bull, andin the labors of Hercules 
the killing of the Nemean lion is known to represent the solar passage 
through Leo and the killing of the Lernean Hydra the passage through 
Cancer. So in Egypt, Horus killing the Hippopotamus represents the 
light of the rising sun destroying the light of the circumpolar stars.+ 
Thus in contemporaneous symbolism we know that slaying was used 
as a symbol of the sunlight that causes the stars to disappear. 

In our sequence this episode corresponds with the coming of the 
dawn after the setting or departure of Cancer, the birth sign. It may 
or may not be significant that the sign rising in the east just before 
dawn is Sagittarius, the Bowman or Archer, the early war god, slayer 
of many, who is opposed in celestial position to the stars of birth. It 
is of course possible to carry an analogy too far, but this would account 
for Herod, the only personage of importance in the legend not already 
associated with some asterism. But when Herod was dead the Holy 
Family returned to Palestine; that is when Sagittarius set the constel- 
lations Cancer, Leo, and Virgo reappeared in the sky. This ends the 
chapter. Dupuis, however, adds that under the Virgin's feet is the 
dragon of the Hesperides, our constellation of the Serpent, which rises 
after her and seems to pursue her, as in the Apocalypse. So, too, it 
aims at her heel and almost touches it with its open mouth.t 

We may regard this series of sequential correspondences between 
the aspect of the zodiac and the Bethlehem legends as pure coincidence; 
otherwise, however we interpret the significance of the legends, we 


* Orion merely represents Gemini. 
+ Lockyer, Dawn of Astronomy, p. 152. 
~ Bunsen, Angel Messiah, p. 26. 
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must recognize that they are a symbolic description of the heavens at 
the moment of birth. But those who recognize the continued evolution 
and refinement of the methods of determining a date will now realize 
that just as Denderah refined all the primitive methods of determining 
a sacred date by furnishing an actual picture of the sky for the con- 
templation of the priest-astronomers, so Bethlehem has refined upon 
that method again by substituting for the material sky picture a poetic 
mental picture which, once fixed in the memory of the observer, would 
indicate to him, without recourse to planisphere or cameo, when the 
moment of the solar birth had arrived. In practical utility, in intellect- 
ual refinement, in poetic beauty of imagery this method of determining 
a date is beyond comparison the noblest of all. The priests watched 
the progress of the celestial procession night by night until Aries, the 
Ram, appeared at the eastern horizon directly after sunset, Aries, the 
leader ram, who led forward his starry flock across the sky. This was 
the signal that the solstice was approaching and with it the joyous 
moment of the birth of the new year’s sun. That night they eagerly 
noted the advance of the stars and there came to them indeed, as they 
watched, the vision of the celestial host chanting the song of eternal 
harmony in accord with the music of the spheres. Then they beheld 
the Magi rising in the east and hastening towards the birth place of the 
celestial deity whose coming they themselves had prophesied. “And 
an angel of the Lord came upon them and the glory of the Lord shone 
round about them; and they were sore afraid.” Who indeed can stand 
under the majesty of the starry heavens and watch the eternal proces- 
sion of the celestial lights without being awed by a sense of communion 
with eternity and infinity? And so the celestial journey continued 
until Aries approached the western horizon and Praesepe, the Manger, 
reached the meridian overhead. The moment of moments was near 
at hand and all eyes were now fastened upon the eastern horizon for 
the final announcement in the heavens. At length it came. At mid- 
night and from the line of the horizon flashed the bright rays of the 
rising star Spica. They saw the celestial Virgin holding the infant 
sun and then they turned to give the glad tidings to the waiting people. 
The sun of the new year was born and was returning to them bringing 
again the season of warmth and life. Hence it was by night and not 
by day that they celebrated the rebirth of the sun. 


[To be Continued.] 
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FROM UNIVERSE TO COSMOS. 
CHARLES NEVERS HOLMES. 


The word “universe”, at the present stage of astronomical knowledge, 
is no longer applicable to the totality of Creation—to illimitable space. 
Of course universe means unus (one)—vertere (to turn), that is, turned 
into one whole creation. And once upon a time this word did mean 
the totality of created space. But education and civilization advance, 
notwithstanding the tragedy of warfares, and astronomical truth of the 
past becomes converted into astronomical truth of the present. What 
is scientifically true now was scientifically true then—the roots of the 
tree of knowledge remain the same today as they were yesterday but 
the trunk and branches of that tree have grown greatly. So it is with 
the totality of created space. Our ancestors were overawed and over- 
whelmed at their conception of the titanic universe surrounding them, 
just as we are in this twentieth century; but although that universe 
was as illimitable then as our Cosmos is today, they thought of it in 
the singular sense and not in a plural significance. Unbounded or not 
it was only one universe, in which were a// the suns and their satel- 
lites, a complete unity like a sidereal family consisting of innumerable 
members. 

That such a totality of Creation might contain more than one 
sidereal family, that it might contain many sidereal families, was not 
the usual theory of our forefathers. Their universe was indeed vast 
and incomprehensible, including all material Creation, and it had no 
known boundaries, although perhaps vaguely bounded and limitable. 
Any space that existed outside of their stellar universe belonged to it, 
whether or not such space included suns and satellites. What they 
knew and spoke of as the universe is not the Cosmos that we know 
and speak of today. There are really two universes, an inner one 
where we dwell and an outer one surrouding our inner universe. 
Indeed, the outer universe may consist of many more than one uni- 
verse. Our own universe is bounded and limited by the so-called 
Milky Way or by a distance which approximates the remoteness of the 
Milky Way. Beyond that dim, irregular band that encircles so remotely 
our own planet-home, or at a reasonable distance beyond it, our inner 
universe ends and the outer one begins. Thus, there are two universes, 
our own and that which surrounds it. Therefore, the word “universe”, 
at the present stage of astronomical knowledge, is no longer applicable 
to the totality of Creation—to illimitable space. The term “Cosmos”, 
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although this word is more descriptive of the embodiment of harmony 
than of sidereal immensity and although it is very probable that a 
more suitable name will be found, may be used to designate the union 
of inner and outer universes—the unbounded totality of Creation. 

But, none the less, the word “Universe” is properly applicable to our 
own local part of an illimitable Cosmos. And there is no reason why 
this word should not be used for every other individual universe that 
may exist amid the Cosmos. Of two universes we are sure—our own 
universe, containing Sol’s planetary system and the planetary systems 
of myriads of suns that shine by night upon our little Earth from the 
darkened dome overhead, and an outer universe which may or may 
not include such suns and their planetary systems. We are certain 
that this local universe of ours possesses a great number of suns, 
observed through the large eye of a telescope or recorded permanently 
upon a telescopic plate. Around each of these suns and its solar 
system there is a region of so-called ether, and between our own solar 
system and the nearest of the other systems—as far as we know today 
—there lies a vast gulf of ethereal space. Within what part of our 
own universe, how near even approximately to its center, our Sun and 
the Earth are situated, we do not know. However, it has been conjec- 
tured that the Sun, Mercury, Venus, World, its Moon, Mars, Jupiter, 
Saturn, Uranus, Neptune, and so on, are at present amid a portion of 
our universe which is farther from the “northern” boundary of the 
Milky Way than from its “southern” boundary. 

Suns of night like Sirius, Altair, Vega, and Arcturus sparkle compar- 
atively near to us, being, so to speak, “neighbors” of our own Sun and 
its system. Suns which are farther away, like Regulus, Antares, Rigel, 
and Spica, lie within the confines of our inner universe; but it may be 
that many of the telescopic stars—those wholly invisible to unassisted 
eyesight—are far outside of our own universe and belong to some 
other universe or even universes of the stupendous Cosmos. In the 
case of the most remote stars photographed upon a telescopic negative 
it seems as though such stars might be members of some other uni- 
verse. With respect to the extent of our own universe, its diameter or 
the distance across the Milky Way, no one of us knows positively at 
present. We are absolutely sure that the distance from our little planet 
to any one of the innumerable suns in this “Voie Lactée” must be at 
least trillions and trillions of miles—probably several quadrillions of 
miles. Some time ago Professor Innes of Johannesburg, South Africa, 
announced that the remoteness from our Earth to the farthest stars in 
the Milky Way approximated 540 light-years or about 3 quadrillions of 
miles. That is probably a very conservative estimate, and 600 to 700 
light-years may be nearer the truth. However, assuming that 540 
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light-years is the distance from our Earth to the Milky Way, and that 
the world is not far from the center of our universe, then the total 
distance across the Milky Way—the diameter of our universe in one 
direction—would be about 1080 light-years or 6 quadrillions of miles. 
This stupendous dimension gives us a vivid though very vague idea of 
how exceedingly vast our own universe really is—yet it may be shown 
in the years to come that our universe is one of the smallest in the 
Cosmos! 

As years pass and astronomical knowledge becomes more profound, we 
shall be more and more certain that many universes besides our own 
aggregation of suns and satellites exist amid the Cosmos. And even 
today we begin to believe that remote and dimly shining “spiral nebu- 
lae”, as well as other sidereal indications, may be other universes and 
their worlds “in the making.” And provided that the outer part of the 
Cosmos consists of more than a single universe, be it wholly unoccupied 
by solar systems or not, are these possible universes older or younger 
than that huge sidereal family of which our tiny planet-home happens 
to be a member? It may be that ours is the youngest universe in 
Creation, most of its stars sparkling brightly, whereas all the other 
universes are gradually losing their heat and light except when these 
are suddenly renewed by terrific collisions. It may be that our uni- 
verse is by far the oldest of all, and the only one that possesses as yet 
any animal and vegetable life. And it may be that every one of many 
possible universes in the Cosmos is of about the same age, possessing 
alike an incalculable population of animated beings and not a few 
worlds where culture and civilization are greatly advanced beyond 
their highest development upon our modern planet. 

But whether or not the ethereal space outside of our own universe 
contains other universes, it is becoming more and more evident with 
astronomical discovery and progress that the Cosmos is illimitable, that 
it has no boundaries, no beginning and no ending. And indeed to the 
scientifically trained mind an illimitable Cosmos seems far more 
natural than a limited one, although at first thought such a conception 
of sidereal space is bewildering and confusing. It is the same bewildered 
and confused feeling that comes with the first profound consideration 
of a trillion or more miles, but just as this latter feeling of bewil- 
derment soon passes away so we grow accustomed at last to the 
stupendous conception of an illimitable Cosmos. We all think calmly 
enough upon the passage of time, yet time is something without any 
beginning or any ending; but we are used to time, we consult our 
watch or clock at frequent intervals. With respect to infinite space 
most of us are not as familiar—it is celestial, and thus far the great 
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majority of mankind has been concerned chiefly with terrestrial 
matters. Yet an illimitable Cosmos surrounding us is not as marvel- 
lous as the immortality and future eternity in which so many of us 
devoutly believe. But we have pondered much upon terrestrial religious 
matters and have observed very little the divine handiwork in the 
firmament. If we should study astronomical science more we should 
soon become wholly accustomed to and entirely convinced of an 
illimitable Cosmos. 

Yet supposing that the Cosmos is finite and limited—what, then, can 
lie beyond it? Certainly nothing material, for, in that case, the Cosmos 
would not end, since it is the ensemble of all material matter. And 
surely not a spiritual region, for not only does that seem unnatural but 
also a spiritual region would still be a reality and not at all an utter 
nonentity. As for the so-called ether to be very gradually attenuated 
into absolute nihility, in this way causing a complete extinction of 
every cosmic condition, that appears impossible, because it is more 
than doubtful whether ether, once existing, could be attenuated into 
absolute nihility and then there is the consideration of how this elim- 
ination of the ether or any other material matter could be brought 
about. Nothing could lie beyond the Cosmos—to terminate it—except 
utter annihilation of everything known to us here on Earth. An 
annihilation that would wholly destroy instantly anything material or 
spiritual, an unnatural non-existence that our terrestrial minds could 
not comprehend; and, indeed, not even a perfect vacuum, for such a 
complete vacuum would not bring the Cosmos to an end. Thus, it 
seems evident that the Cosmos must be illimitable for the very reason 
that no satisfactory substitution can be thought of to take its place. 

Moreover, the very titanic dimensions of this stupendous Cosmos 
surrounding us—its incomprehensible grandeur—are excellent argu- 
ments that it is illimitable. As we stand beneath the star-lighted 
firmament and try to gaze upwards into its depth, we feel after a little 
while that at last we are in the actual presence of something which 
is absolutely without boundaries of any sort. On all sides around us 
amid the darkness the light-rays from myriads of remote stars are 
falling swiftly and if these .ight-rays can reach us across sidereal gulfs 
of trillions and trillions of miles, then the cosmos is too stupendous to 
be any thing less than illimitable! The fact that there is so vast a 
distance between our own solar system and that of Alpha Centauri—our 
nearest known “neighbor” sun—would indicate that the Creator has no 
need to economize in cosmic space. Were that cosmic space more 
limited—not illimitable—would our planets be separated so far from 
one another, and would not Sirius, Altair, Vega, and Arcturus be very 
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much nearer to us? Why so much unoccupied space and why such 
an abundance of sparkling stars, if the Cosmos is finite in extent? 
Nature always constructs her edifices in accordance with and propor- 
tional to the space around them, and in an unlimited Cosmos she can 
build suns and universes as huge and as many as she desires. Earth 
indeed seems so large to us that even our own universe does not 
appear as vast as it would otherwise. We should consider our planet- 
home as merely a cipher and the Cosmos as a fathomless, infinite and 
illimitable space. 

Today mankind is beholding the first real dawn of astronomical 
science. Yesterday was the preparation for that dawn—how splendid 
were the pioneers of that time!—tomorrow we shall be overwhelmed 
by the vastness of sidereal discoveries and progress. And a century 
hence those who come after us will discern clearly and naturally how 
and why it is that the Cosmos is unbounded. None of us today can 
wholly comprehend and explain such an infinity of Space; but all of us 
tomorrow will be able to understand and to explain why the Cosmos 
could not be limited—that it had to be absolutely illimitable. 

Newton, Mass. 
41 Arlington St. 





BEYOND THE MILKY WAY. 


Downward the mind of man enslaved descends 
Drawn thence by heritage primordial. 

Upward his mind unshackled mounts and wends 
Its swift-winged way beyond yon starry wall 
Whose vague remoteness bounds a universe! 
Man's freeborn thought can take an instant flight 
Far, far from care, death, anguish, war's red curse, 
And soar at large through window of the night 

To sparkling sun and shining satellite. 


What lies beyond that ancient Milky Way ?— 

A Cosmos of awaking worlds and lives 

Or darkling space which knows not light of day, 
All atomless where naught of life survives ?— 

Yet where still reigns the God to Whom we pray! 


CHARLES NEvers HoLMEs. 
Newton, Mass. 
41 Arlington St. 
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PLANET NOTES FOR JUNE, 1918. 


The sun will reach its greatest distance north on June 22. For a few days its 
movement north and south will be so slight as to be unnoticeable. This is the period 
of the summer solstice. At this time the days will be at the longest. The sun 
will set quite late by the clocks set to summer time. After this date the sun will 
begin to retrace his course southward. 
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THE CONSTELLATIONS AT 9:00 P. M. JUNE 1. 


The astronomical event of supreme interest of the month will be the total 
eclipse of the sun on June 8 visible in the United States. This event is fully 
described_in the early pages of this issue. 
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The phases of the moon for this month are as follows: 


Last Quarter June 1 at 10pm. C.S.T. 


New Moon 8 “ 4 P.M. 
First Quarter 16“ 7 AM. 
Full Moon 24 “ 5 aM. 


For the summer time of these phases one hour must be added to the times 
given. 

Mercury may possibly be seen on the eastern horizon just before sunrise at 
the beginning of the month. It will be moving eastward rapidly and on June 26 


will be in conjunction with the sun, At this time, then, it will rise and set with the 
sun and therefore will be invisible. 


Venus will be moving eastward but will still be well above the eastern horizon 


at sunrise. It will therefore be visible throughout the month as the brilliant morn- 
ing star. 


Mars will cross the meridian about seven in the evening (summer time) and 
will therefore be visible in the western sky during the month. 


Jupiter will be moving eastward during the month. On June 15 the sun will 


pass about one-half degree north of Jupiter. This planet will therefore be invisible 
throughout the month. 


Saturn will be rather low in the west at sunset. It will be 


moving eastward 
slowly, and will cross the meridian about four (summer time). 


Uranus will rise before midnight and will be visible during the morning hours 


Neptune will be low in the west at sunset. 


It will be in the same region of 
the sky as Saturn. 





Occultations Visible at Washington. 


[From the American Ephemeris.} 


IMMERSION. EMERSION. 
Date Star's Magni- W ashing- Angle Washing- Angle Dura- 
1918 Name tude ton M.T. fm N. ton M.T. f'm N, tion 
h m ° h m © h m 
June 2 19 Piscium 5.4 13 33 30 14 21 278 0 48 
12 a Cancri 43 9 55 174 10 31 231 0 26 
18 75 Virginis 5.6 11 34 124 12 42 270 1 9 
19 43H Virginis 5.5 6 58 87 8 16 325 1 18 
19 231GVirginis 6.4 8 26 128 9 54 278 1 28 
19 236G Virginis 5.7 9 37 122 11 3 276 is 
21 57 B Scorpii 5.7 1i 10 119 12 28 249 1 18 
21 27 G Scorpii 5.8 12 55 132 13 51 228 0 56 
23 «4 Sagittarii 4.8 10 46 i111 12 3 237 . 
24 30 Sagittarii 6.2 7 12 122 8 4 233 0 51 
25 57 Sagittarii 6.0 9 19 114 10 16 222 0 57 
27. ~c* Capricorni 6.3 i: 2 41 i3 69 267 . 7 
28 « Aquarii 5.2 11 8 93 12 4 217 0 56 
28 207BAquarii 6.3 13. 6 34 14 12 266 : 2 
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Variable Stars 


VARIABLE STARS. 








Minima of Variable Stars ot Short Period. 
[Calculated by Julia M. Hawkes and Frank M. Exner at Goodsell Observatory.] 


Given to the nearest hour in Greenwich mean time; to obtain Eastern Standard 
time subtract 5"; Central Standard 6"; etc. 


Decl. 
1900 


Star 


SY Androm. 
RT Sculptor. 
UU Androm. 
U Cephei 

Z Persei 
TW Cassiop. 
RY Persei 
RZ Cassiop. 
TX Cassiop. 
ST Persei 
RX Cassiop. 
Algol 

RT Persei 
Tauri 

RW Tauri 
RV Persei 
RW Persei 
SZ Tauri 

RS Cephei 
TT Aurigae 
RY Aurigae 
RZ Aurigae 
SV Tauri 

Z Orionis 
SV Gemin. 
RW Gemin. 
U Columbae 
SX Gemin. 
RW Monoc. 
RX Gemin. 
RU Monoc. 
R Can. Maj. 
RY Gemin. 
Y Camelop. 
TX Gemin. 
RR Puppis 
V Puppis 

X Carinae 

S Cancri 

RX Hydrae 
S Velorum 
Y Leonis 
RR Velorum 
SS Carinae 
ST Urs. Maj. 


RW Urs. Maj. 


Z Draconis 
RZ Centauri 


RS Can. Ven. 


SS Centauri 
6 Librae 


R. A. 
1900 
h m 
0 08.0 
31.5 
38.5 
53.4 
33.7 
37.6 
39.0 
39.9 
44.4 
53.7 
2 58.8 
3 01.7 
16.7 
55.1 
57.8 
04.2 
13.3 
31.4 
4 48.6 
5 2.80 
11.5 
42.9 
45.8 
50.2 
54.6 
55.4 
11.2 
22.0 
29.3 
43.6 
49.4 
14.9 
21.7 
27.6 
30.3 
43.5 
7 55.4 
8 29.1 
8 38.2 
9 00.8 
29.4 
9 31.1 
17.8 
54.2 
11 22.4 
35.4 
11 39.8 
12 55.6 
13 06.3 
13 07.2 
14 55.6 
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9.5—13.0 
9.6—10.5 
10.7—11.9 
7.0— 9.0 
9.4—12 
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8.0—10.3 
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5.8— 6.4 
8.9—< 10 
9.512 

10.0—11.9 
9.4—16.7 
4.1— 4.8 
7.9.— 8.7 
8.2—10 

9.1—10.5 
78-— 93 
9.38—11.2 
10.0—10.9 
12.2—12.8 
6.7. 7.2 
10.3—11.4 
9.9—13.6 
8.5— 8.9 
7.5125 
8.8—10.4 
4.8— 6.2 
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Minima of Variable Stars of Short Period—Continued. 


Star 


U Coronae 
TW Draconis 
SS Librae 
SW Ophiuchi 
SX Ophiuchi 
R Arae 

TT Herculis 
TU Herculis 
U Ophiuchi 
u Herculis 
TX Herculis 
* RV Ophiuchi 
SZ Herculis 
TX Scorpii 
UX Herculis 
Z Herculis 
WX Sagittae 
WY Sagittae 
SX Draconis 
RS Sagittarii 
V Serpentis 
RZ Scuti 

RZ Draconis 
RX Herculis 
SX Sagittarii 
RR Draconis 
RS Scuti 

B Lyrae 

U Scuti 

RX Draconis 
RV Lyrae 
RS Vulpec. 
U Sagittae 

Z Vulpec. 
TT Lyrae 
UZ Draconis 
SY Cygni 
WW Cygni 
SW Cygni 
VW Cygni 
RW Capric. 
UW Cygni 

V Vulpec. 

W Delphini 
RR Delphini 
Y Cygni 

WZ Cygni 
RR Vulpec. 
VV Cygni 
AE Cygni 
RY Aquarii 
RT Lacertae 
UZ Cygni 
RW Lacertae 
TT Androm. 
Y Piscium 
TW Androm. 


R. A. 
1900 
h m 
15 14.1 

32.4 
15 43.4 
16 11.1 
12.6 
31.1 
16 49.9 
17 09.8 
11.5 
13.6 
15.4 
29.8 
36.0 
48.6 
49.7 
53.6 
53.6 
17 54.9 
18 03.0 
11.0 
11.1 
21.1 
21.8 
26.0 
39.7 
40.8 
43.7 
46.4 
18 48.9 
19 01.1 
12.5 
13.4 
14.4 
17.5 
24.3 
26.1 
19 42.7 
20 00.6 
03.8 
11.4 
12.2 
19.6 
32.3 
33.1 
38.9 
48.1 
49.3 
20 50.5 
21 02.3 
09.0 
14.8 
21 57.4 
55.2 
22 40.6 
23 08.7 
29.3 
23 58.2 


Decl, 
1900 


+32 
+64 
—15 
an 
— 
—56 
417 
+30 
+4 
+33 
+42 
23 
433 
—34 
+16 
415 
—17 
—23 
+ 58 
—34 
—15 
= % 
+58 
+12 
—30 
+62 
—10 
+33 
—12 
+58 
+32 
+422 
419 
425 
+41 
+68 
+32 
+41 
+46 
+34 
—17 


+42 


+26 
+17 
+13 
+34 
+38 
+27 
+45 
+30 
=a 
+43 
+43 
+49 
+45 
+7 
+32 


24 
52 
08 
36 
22 
17 


Magni- 
tude 
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9.3—13.4 
9. 11.7 
9.8—11.8 
8.8—10.6 
10.5—10.8 
8.2—9.8 
9.4—12.1 
10.5—11.8 
7.1— 7.9 
9.9—10.8 
9.6—11.0 
12.1—13.8 
10.8—11.4 
8.8—10.4 
9.1—10.5 
8.9—11.6 
10.2—11.2 
11.3—12.6 
9.0—12.0 
8.6—11.5 


Approx. 


Period 
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01.5 
10.2 
18.1 
06.4 
20.1 
01.2 
00.7 
16.5 
19.6 
22.6 
13.2 
23.8 
03.1 

16.0 
04.1 
1.00 
10.9 
03.2 
13.2 
21.3 
01.8 
19.9 
15.9 
21.8 
22.9 
21.4 
14.4 
11.4 
09.1 

10.9 
05.8 
15.1 
00.2 
07.6 
13.8 
10.3 
09.4 
10.8 
19.0 
19.4 
14.4 
12.0 
14.0 
01.2 
11.4 
23.3 
23.2 
01.7 
07.3 
04.4 
18.3 
18.4 
02.9 
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Maxima of Variable Stars ot Short Period. 
[Calculated by Julia M. Hawkes at Goodsell Observatory. ] 


Given to the nearest hour in Greenwich mean time. 


; To obtain Eastern standard 
time subtract 5"; Central standard time 6"; etc. 


Star R. A. Decl. Magni- Approx. Greenwich mean times of 
1900 1900 tude Period maxima in 1918. 
June 

h m ° , d ih d h dih d oh 4 h 
SX Cassiop. 0 05.5 +54 20 86— 9.2 3613.7 617 
SY Cassiop. 0 09.8 +5752 93—99 4 1.7 8 14: 16 17; 24 21 
RR Ceti 127.0 + 050 83— 90 013.3 5 21; 13 15; 21 9:29 2 
RW Cassiop. 130.7 +5715 89-110 14192 9 3; 23 22 
V Arietis 209.6 +1146 83— 9.0 023.8 5 17: 13 16; 21 15: 29 13 
SU Cassiop. 2 43.0 +68 28 65—7.0 1228 5 12:13 7:21 2: 28 29 
TU Persei 301.8 +52 49 11.4—12.2 0146 2 9 14; 16 21; 24 4 
RW Camelop. 3 46.2 +58 21 82— 9.4 16 00.0 16 
SX Persei 410.2 +41 27 104—11.2 407.0 4 11:13 1; 21 15:30 5 
SV Persei 42.8 +4207 88— 9.6 1103.1 3 4; 14 7: 25 10 
RX Aurigae 4545 +39 49 7.2— 8.1 11 15.0 11 22; 23 13 
SX Aurigae 5 046 +42 02 80—87 1128 6 9; 14 1; 2117; 29 9 
SY Aurigae 05.5 +42 41 84— 9.5 1003.3 1 7; 11 10; 21 13 
Y Aurigae 21.5 +42 21 86—96 320.6 410; 12 3; 19 20; 27 13 
RZ Gemin. 5 56.6 +22 15 9.1—10.0 512.7 2 2; 7 15; 24 5: 29 18 
RS Orionis 6 16.5 +14 44 82—89 7 13.6 2 16; 10 6:17 19:25 9 
T Monoc. 19.8 + 708 5.7—68 27 00.3 17 3 
RT Aurigae 23.0 +30 33 5.1— 60 317.5 6 12; 13 23; 21 10; 28 21 
RZ Camelop. 23.7 +67 06 11.0—13.0 0 11.5 6 23; 14 4; 21 9; 28 13 
W Gemin. 29.2 +15 24 6.7—7.5 7220 7 8:15 5; 23 3 
¢ Gemin. 6 58.2 +20 43 3.7— 43 1003.7 3 21; 14 1; 24 4 
RU Camelop. 7 10.9 +69 51 85— 9.8 12 06.5 vy &S 
RR Gemin. 7 15.2 +31 04 10.0—11.5 009.5 4 15; 12 14; 20 13; 28 11 
V Carinae 8 26.7 —59 47 74—8.1 616.7 3 16; 10 9; 23 18: 30 11 
T Velorum 8 34.4 —47 01 7.6— 85 415.3 4 15; 13 22; 23 4 
V Velorum 919.2 —55 32 75—82 4089 7 20; 16 14; 25 7 
RR Leonis 10 02.1 +24 29 91-101 0109 1 2; 7 21; 14 16; 21 11 
SU Draconis 11 32.2 +67 53 89—96 0158 6 0; 12 15; 19 6; 25 20 
S Muscae 12 07.4 —69 36 64—73 9158 511; 15 3; 24 18 
SW Draconis 12.8 +7004 88—96 013.7 2 6; 10 5; 18 5:26 4 
T Crucis 15.9 -—61 44 68—7.6 6176 2 1; 8 19; 15 12; 29 0 
R Crucis 18.1 —61 04 68—7.9 5198 4 6; 10 2; 21 18; 27 14 
S Crucis 12 48.4 —57 53 65— 7.6 4166 2 13; 11 22; 21 7: 30 16 
W Virginis 13 20.9 — 252 8.7—10.4 17 06.5 13 7 30 14 
SS Hydrae 25.0 -—23 08 7.4— 8.1 8 48 4 10; 12 15; 20 20; 29 0 
RV Urs. Maj. 13 29.4 +5431 92—9.9 011.2 6 0;13 0; 20 1;27 1 
ST Virginis 14 22.5 — 0 27 10.3—11.4 009.9 2 22; 11 3; 19 8; 27 13 
V Centauri 25.4 —56 27 64—78 5119 5 2; 10 14; 21 14; 27 2 
RS Bootis 29.3 +32 11 86—10.0 009.1 7 0; 14 14; 22 3; 29 16 
RU Bootis 14 41.5 +23 44 128—143 011.9 5 6; 12 16; 20 2; 27 12 
R Triang. Austr. 15 10.8 66 08 6.7— 7.4 309.3 1 1; 7 20; 21 9; 28 4 
S Triang. Austr. 15 52.2 -—63 29 64— 7.4 607.8 6 5; 12 12; 18 20; 25 4 
S Normae 16 10.6 -—57 39 66— 7.6 918.1 3 22; 13 16; 23 10 
RW Draconis 33.7 +58 03 9.6—10.8 0106 3 2; 11 22; 20 19; 29 16 
RV Scorpii 16 51.8 -—33 27 67— 7.4 601.5 4 0; 10 2; 22 5; 28 6 
X Sagittarii 17 41.3 -2748 44— 50 7003 6 7; 13 7; 20 7; 27 8 
Y Ophiuchi 473 — 607 61— 6.5 17 02.9 12 8 29 11 
W Sagittarii 17 58.6 -—29 35 43—51 7143 7 10; 15 0; 22 14; 30 5 
Y Sagittarii 18 15.5 -—18 54 54—62 5186 5 18; 11 13; 17 7; 23 2 
U Sagittarii 26.0 —1912 65—7.3 617.9 2 6; 9 0; 22 11; 29 5 
Y Scuti 32.6 — 8 27 8.7— 9.2 1008.3 4 11; 14 19; 25 3 
Y Lyrae 18 34.2 +43 52 11.3—12.3 0121 5 8; 11 9; 23 10; 29 11 
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Maxima of Variable Stars of Short Period—Continued. 


Star R.A. Decl. Magni- Approx. Greenwich mean times of 
1900 1900 tude Period maxima in 1918. 
June 

h m ol? d h d h d ih d ih ad oh 
RZ Lyrae 18 39.9 +32 42 9.9—11.2 0123 6 0; 12 4; 24 11; 30 14 
RT Scuti 44.1 —10 30 91—9.7 011.9 4 17; 10 16; 22 13; 28 12 
« Pavonis 18 46.6 —67 22 38—52 9022 3 1;12 3; 21 5;30 7 
U Aquilae 19 240 — 715 62— 69 7006 7 17; 14 18; 21 18; 28 19 
XZ Cygni 30.4 +56 10 86—93 0112 5 0; 12 0; 19 0; 26 0 
U Vulpec. 32.2 +2007 65—7.6 7235 4 9; 12 8; 20 8; 28 7 
SU Cygni 40.8 +2901 62— 7.0 3203 2 22; 10 15; 18 7; 26 0 
n Aquilae 474 +045 37—45 7042 7 10; 14 14; 21 19; 28 23 
S Sagittae 51.5 +16 22 56—64 809.2 3 11; 11 20; 20 5; 28 14 
X Vulpec. 19 53.3 +2617 9.51—0.5 607.7 3 9: 9 16; 22 8; 28 15 
X Cygni 20 39.5 +35 14 6.0— 7.0 16 09.3 13 19 30 4 
T Vulpec. 47.2 +27 52 55—61 4105 414; 9 0; 17 21; 26 18 
WY Cygni 52.3 +30 03 9.6—104 013.5 211; 9 5; 22 16; 29 9 
RV Capric. 55.9 —15 37 9.2—10.1 0 10.7 6 18; 13 11; 20 4; 26 21 
TX Cygni 20 56.4 +42 12 8.5— 9.7 14 17.4 10 6 24 23 
VY Cygni 21 00.4 +39 34 88-— 9.5 7 20.6 116; 9 13; 17 9; 25 6 
SW Aquarii 10.2 — 020 99-108 011.0 1 9; 8 7; 22 1; 28 23 
VZ Cygni 21 47.7 +42 40 82-— 9.2 4 20.7 5 7; 10 4; 19 21; 29 15 

Y Lacertae 22 05.2 +50 33 9.1— 9.6 407.8 5 20; 14 12: 23 3 
5 Cephei 25.5 +57 54 3.7- 46 5088 218; 8 3; 18 20; 29 14 

Z Lacertae 36.9 +56 18 8.2— 9.0 10 21.1 5 8; 16 5; 27 2 
RR Lacertae 37.5 +55 55 85— 92 610.1 1 4; 7 14; 20 11; 26 21 
V Lacertae 22 44.5 +55 48 85— 95 423.6 419; 9 18; 19 17; 29 17 
X Lacertae 45.0 +55 54 82— 86 510.7 316; 9 2; 20 0; 30 21 
SW Cassiop. 23 03.7 +58 11 9.2— 9.7 § 106 218; 8 5:19 2; 29 23 
RS Cassiop. 32.6 +61 52 9.0—11.0 6 07.1 1 16; 7 23; 20 13; 26 20 

RY Cassiop. 47.2 +58 11 9.3—11.8 12 03.4 5 8; 17 12; 29 15 
V Cephei 23 51.7 +82 38 6.0—7.0 0 23.6 4 13; 14 13; 24 12; 29 21 





COMET AND ASTEROID NOTES. 


Elements of Wolt’s Asteroid.—\r. Frank E. Seagrave sends in the 
following elements of Wolf's asteroid, computed by means of three observations 


obtained at the Yerkes Observatory on February 16 and 23, and March 2: 


Epocu 1918 Fepruary 23.80143 G.M.T. 


M i 19’ 58°76 log a 0.417235 

™ 99 03 38.94 a 0.074590 

2 110 39 8658.49 m 839''7567 

i Q OL 37.44 P 4.226 years. 


¢ 33 O04 16.26 
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NOTES FOR OBSERVERS. 


Report of the American Association of Variable Star Observers, 
March-April, 1918. 


Notwithstanding the unusual activities of these times, which of necessity in- 
terfere with our work, the Report this month is highly creditable. Over two hundred 
variables have been under observation and the irregular variables have received 
especial attention. 

In the case of the variable 054319 SU Tauri twenty-seven observations in close 
agreement indicate a mean magnitude for the month of 9.5. 

Thirty-five observations are recorded of the variable 060547 SS Aurigae, and 
maximum was observed by Messrs. Bancroft, Vrooman, and Miss Young in the latter 
days of March. 

The irregular variable 154428 R. Cor. Bor. brightened steadily .5 of a magnitude 
during the month. This variable is subject to marked and rapid variations and should 
be observed at every opportunity. 

The variable 074922 U Geminorum was under close observation during the past 
month by a number of observers. An estimate of 14.0 magnitude made by Mr. 
Bancroft was the only positive observation recorded. 

Especially commendable lists were received this month from Messrs, Bouton, 
Bancroft, McAteer, and Miss Young. Mr. McAteer’s lists contained many valuable 
early morning observations. 

We are indebted to Monsieur Houdard, who is at the Front with the French 
Army, for a number of observations of naked-eye short-period variables. 

Mr. Peltier, a new member, is to be congratulated on the progress he is making. 
He contributes thirty observations this month. They are designated by the abbre- 
viation “Pt”. 

It should be noted that owing to the “Daylight Saving Bill” which has gone into 
effect a change of time should be recorded in the lists. Each successive Time Belt 
westward from Greenwich is advanced eastward toward Greenwich one hour. Cen- 
tral Time formerly now becomes Eastern Standard Time, etc. 


The following data from Mr. Leon Cambbell’s lists of calculated dates of Maxima 
and Minima are noteworthy :— 


Apr. 3 021024 R Arietis Max. Apr. 15 142584 RCamelop. Min. 
8 162807 SS Herculis Max. 15 162119 U Herculis Min. 
9 163266 R Draconis Max. 22 072708 SCan. Min. Min. 
12 181136 W Lyrae Max. 22 073508 UCan. Min. Max, 
14 134440 RCan. Ven. Min. 26 233815R Aquarii Min. 
14 235525 Z Pegasi Min. 


The following observers contributed to this report: Messrs. Bancroft, Bouton, 


D. B. Pickering, 


De Perrot, Houdard, Hunter, Lacchini, McAteer, Mundt, Olcott, 
Peltier, Vrooman, Whitehorn, Miss Young. 
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VARIABLE STAR OBSERVATIONS Mar.-Apr., 1918. 
March 0 = 2421653 


February 0 = 2421625 
001046 


013338 023080 042215 
X Androm. Y Androm. RR Cephei W Tauri 
J.D. Est.Obs. J.D. Est.Obs. J.D. Est.Obs J.D. Est. Obs. 
242 242 42 242 
1654.5 9.1 V 1661.6 11.1 Ba16646 9.9 Ba1633.4 11.0 Pe 
63.6 9.0 V 80.5 98 Ba 37.3 11.1 Pe 
63.6 9.0 M 014958 54.7 10.4 Wh 
64.5 9.4 Ba. X Cassiop. 023133 55.6 10.3 V 
001755 1660.5<12.5 BR Trianguli 56.5 10.7 Pi 
“a 63.6<11.3 M 16615 9.6 Pi 56.6 10.4 Hu 
16636 112 M oO 127 Y 61.6 10.3 Wh 57.6 10.3 B 
678 116 B eo ~y 69.6 9.3 Ba 61.6 10.3 Ba 
: ; . . 63.6 10.6 M 
70.5 11.0 Ba 024356 645 102 Ba 
001838 015354 W Persei 68.5 10.3 B 
R Androm U Persei 1655.6 9.0 Hu 685 10.4 Pi 
ag ‘p, 1656.6 10.8 Hu 61.6 9.5 Wh ege 
1637.3<10.5 Pe 68.6 10.0 Y 
‘ 63.6 11.1 M 63.6 90M 696 99 Ba 
001909 65.5 10.9 B 67.6 88 Mu gy5 10.4 Ba 
S Ceti 67.6 10.9 Mu 69.6 83 Ba g16 97 V 
1631.3<10.2 L 69.6 11.0 Ba 
. 030514 of 
003179 015354 U Arietis —, 
Y Cephei ,U Persel | 1664.5 8.9 Ba seceg 199 Hu 
1661.6<13.3 Ba 1661.6 105 Wh egg g2 y 60 5. 130 B 
004047 - on 81.5 80 Ba 636° 99 M 
U Cassiop. R Arieti 031401 64.5<13.4 Ba 
ms Bh... 82.6<13.4 Ba 
+7 16274 10.3 L X Ceti 
63.6 10.0 M *%!: : Oe ey 
36.3 10.3 Pe 1627.3<11.6 L = 
675 99 Bo fee 8 Pi 043065 
68.6 10.9 Y = 032043 T Camelop. 
$25 11.1 Y 021143 Y Persei 1664.5 9.6 Ba 
V Androm. 1669.6 11.5 Ba 56.6 9.0 Hu os 
: 9 043208 
1654.5 10.9 V 67.7. 9.3 Mu JaU0 
, P 021281 69.6 9.0 Oe ee or . 
004746 Z Cephei is poe 8'<. bees 
RV Cassiop. 1654.6 10.9 V 932335 | 68.5 12.3 B 
1661.62 12.9 Ba 69.6<13.0 Ba R Persei 70.6<12.5 Ba 
80.5< 12.5 Ba 1656.6 9.0 Hu 7 
004958 B1.5<115 V 566 85 Wh | 043274 
W Cassiop. 69.6 9.9 Ba x Camelop. 
1660.5 12.1 B 021403 sala —5 681 B 
63.6<112 M o Ceti 033362 56.6 7.0 Hu 
69.6 12.0 Ba 1622.3 "58 L U Camelop. 63.6 8.0 Wh 
P 273 «61 [ 1669.6 7.5 Ba 64.5 7.8 Pi 
010940 342 70 P — 686 82 Y 
U Androm. 2 70 he Bre 69.7 7.8 Ba 
1661.6<13.0 Ba 9 Bac ram 70.5 83 0 
36.2 7.1 Peig715 8.1 Ba 786 8&5 
sin 2S “See oS 85 B 
011272 =e 7 81.5 83 Ba 
S Cancion. 51.2 74 Pe 041619 
1661.6<13.0 Ba 522 74 Pe = T Tauri = = = 944617 
63.6 - 11.5 M 021558 1669.6 9.7 Ba Vv Tauri 
81.5<131 Ba ¢ Reread 042209 1664.6 122 Y 
012350 1657.6 93 B R Tauri one She FA 
RZ Persei 69.6 9.0 Ba 1654.7 10.2 Wh 70.6 117 Ba 
1668.6 10.5 Y 56.6 10.6 Hu 
69.6 10.4 Ba 022150 60.5 9.4 B 045307 
RR Persei 63.6 9.5 M_ R Orionis 
013238 1664.6 134 Ba 64.5 10.5 Bai653.5 11.8 B 
RU Androm.. 68.6 13.0 Y 786 96 B 68.6 10.9 Y 
1661.6 125 Ba 80.5<123 Ba 80.6 9.0 Ba 706 11.5 Ba 


J.D. 
242 
1630.3 


1653.5 


1671.5 


1658.6 


1622.3 


1658.6 


1656.6 


1628.3 


345 


April 0 = 2421684 


045514 
R Leporis 
Est.Obs 


2 L 
3 B 
65.5 6 
70.6 Al 


050003 

V Orionis 
10.8 B 
10.5 Wh 
10.0 Ba 
9.5 B 
10.0 Pi 
Y 


B 


7 
50.5 7 
7 
7.1 Ba 


60.6 
64.6 
66.5 
68.5 
68.6 9.8 
80.6 9.0 


050022 
T Leporis 
10.2 


050953 
R Aurigae 
11.9 B 
11.6 Pi 
11.4 M 
11.7 B 
12.2 


052034 

S Aurigae 
10.3 L 
8.8 B 
9.0 Wh 
9.4 Pi 
8.9 B 
8.8 Ba 


052036 
W Aurigae 
12.7 B 
12.2 Pi 
12.7 B 
13.0 Ba 


052404 
S Orionis 
7.5 Hu 
8.1 M 
5 Ba 
)B 
3 B 
2 Ba 
O53005 a 
T Orionis 
10.1 L 
9.8 L 
9.7 Pe 
10.2 Pe 
10.6 Pi 
10.6 Hu 
10.3 Wh 


Ba 


Ba 


63.6 
63.7 
68.5 
69.6 


50.5 
60.6 
63.6 
65.6 
69.6 


63.6 - 
68.5- 
69.6 


63.6 
64.5 
65.5 
79.5 
80.6 


ccc ™ 


31.3 
35.4 
36.4 
56.5 
56.6 


60.6 
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VARIABLE STAR OBSERVATIONS, Mar.-Apr., 


054920 
T Orionis U Orionis 
].D. Est. Obs. J.D. Est.Obs. 
242 242 
1663.6 10.2 M 1633.4 12.1 Pe 
67.7 9.9 Mu 36.4 12.2 Pe 
68.5 9.7 Pi 53.5 11.0 B 
70.6 10.1 Ba 56.6 11.0 Hu 
79.5 10.7 B 66.5 10.8 B 
68.5 10.4 Pi 
Pp wence 69.7. 9.6 Ba 
—* ws 054974 
1669.7 8.6 Ba V Camelop. 
1658.6 <13.0 Ba 
i 61.6<13.5 Ba 
U Aurigae 64.5<13.5 Ba 
1658.6 11.6 B 27° 
69.6<13.5 Ba 
68.5 12.0 B = 
; 70.5< 13.5 Ba 
686 118 Y 795-4199 6 
69.7 11.8 Ba stirs 4 
71.5< 13.0 Ba 
75.5<12.8 Ba 
054319 78.6<12.8 Ba 
SU Tauri 80.5< 13.0 Ba 
1622.3 9.7 L  81.5<13.2 Ba 
273 9.7 L  82.5<13.5 Ba 
28.3 9.6 L  83.6<13.3 Ba 
36.3 9.7 L 055353 
31.3 9.6 L Z Aurigae 
33.4 9.9 Pe 1663.7 11.0 Pi 
36.4 99 Pe 696 11.0 Ba 
=. oe 69.8 11.0 M 
57.6 9.5 B 060450 
X Aurigae 
58.6 9.4 Baigse sc a7 B 
60.5 95 B 
56.6 8.5 Hu 
61.6 97Wh G1'7 Be wh 
616 95 Pi ¢36 ¢7 M 
63.6 95 V ese 87 pi 
64.5 94 Ba eye g's 5 
65.5 95 B ' * 
: 75.5 85 B 
poe my 4 80.5 83 Ba 
; , 060547 
oan -. .§ SS Aurigae 
; : 1610.7<11.6 L 
69.6 9.4 Ba 
708 94 Ba 223<116 L 
; ‘ 27.2<12.4 L 
os gee MS<t4 L 
786 95 RB 313<124 L 
786 94 Ba 30-6<116 B 
7195 95 BRB. o47<12.4 Wh 
; : 55.5<11.4 Pi 
ays os B8 56.5< 124 Pi 
816 95 Vv. 285<126 B 
825 95 Ba 8-6<13.0 Ba 
836 95 Ba 00-6<114 Pi 
; : 61.5<13.5 Ba 
054615a 61.6< 12.4 Wh 
Z Tauri 63.6<11.2 V 
1668.6 10.6 Y  63.6<12.4 Pi 
64.5<13.5 Ba 
054615 68.5 < 12.4 Pi 
RU Tauri 68.6< 13.3 Y 
1668.6 11.4 Y 69.6<13.5 Ba 


ie —_ 
Est.Obs. 
243 


1669.6 < 12.4 nd 
70.5< 13.5 B 
70.6 < 12.5 Hu 
70.7 < 12.4 Pi 
71.5< 13.0 Ba 
71.6<12.4 Y 
73.5< 11.0 B 
73.6<12.4 Y 
75.5<12.5 Ba 
75.5<11.3 B 
75.6<12.4 Y 
78.5<11.8 B 
78.6< 13.0 Ba 
79.5<11.8 B 
80.5 12.1 Ba 
81.5 11.1 Ba 
81.6 10.9 V 
82.5 10.7 Y 
82.5 10.8 Ba 
83.6 11.0 Ba 
84.6<11.2 V 

061647 
V Aurigae 

1658.6 11.5 B 
61.7 11.2 Wh 
68.5 11.6 B 
68.6 11.6 Y 
69.7 11.2 Ba 

061702 
V Monoc, 

1656.6 11.3 Hu 
61.5 11.6 Pi 
70.6 12.0 Ba 

062230 
RT Aurigae 

1622.2 54L 
27.38 5§8L 
28.2 5.4L 

063159 
U Lyncis 

1657.6 12.3 B 
64.6 11.7 Ba 
68.6 12.0 Y 
80.6 12.2 Ba 

063308 
R Monoc. 
1670.6<12.0 Ba 
063558 
S Lyncis 

1658.6 13.0 B 
64.6< 13.0 Ba 
80.6< 12.6 Ba 

064030 
X Gemin. 

1655.6 11.4 V 
60.6 11.5 Pi 
63.7 11.8 M 
64.6 11.1 Ba 
80.6 12.5 Ba 


064932 
Nova. Gem. II 
J.D. Est.Obs. 

242 


1630.3 12.0 L 


065111 
Y Monoc. 
1661.6 12.5 Pi 
64.6 12.0 Ba 
68.6 12.3 Y 
81.5 11.4 Ba 


065208 

X Monoc. 
1627.3 8.2 L 
56.6 9.0 Hu 
70.6 9.0 Ba 


065355 

R Lyncis 
1650.6 89B 
63.6 
65.6 
68.6 
69.6 
78.6 


sal el eel oe 
wooane 
weK<vs 


070122a 
R Gemin. 
1635.4 10.2 Pe 
36.4 10.5 Pe 
53.5 10.0 B 
60.5 10.8 Pi 
61.6 10.5 Hu 
63.7 11.8 M 
67.6 11.1B 
68.6 11.8 Y 
69.6 11.3 Wh 
69.6 10.6 Ba 
070122b 
Z Gemin. 
1635.4 12.3 Pe 
36.4 12.2 Pe 
53.5 12.6 B 
63.7 12.0 M 
67.6 12.4 B 
69.6 12.4 Ba 


070122c 
TW Gemin. 
1635.4 7.7 
36.4 
53.5 
63.7 
67.6 
69.6 
69.6 


07031 

R Can. Min. 
1627.3 
54.5 
61.6 
66.6 
70.6 


oo 


mI 90 ge 9 ge 

to te mee Sb 

Pensa 
a 


= 


u 


PH oo ee 
mM CN 
water 


a 


1918—Continued. 


071713 
V Gemin. 
J.D. Est.Obs. 


242 
1653.5 11.5 |B 
60.5< 12.3 Pi 
64.6 12.7 Ba 
67.6 13.1 B 
80.6<12.5 Ba 
072708 
S Can. Min. 
1635.4 11.0 
37.4 11.0 
§3.5 11.7 
55.5< 10.0 
56.6 12.0 
63.6 < 11.7 
66.6 12.2 
70.5 < 10.0 
70.6 12.0 
072811 
T Can. Min. 
1653.5<12.4 B 
66.6 13.3 B 
70.6<12.5 Ba 
073508 
U Can. Min. 
1653.6 9.5 
61.5 10.0 
61.6 9.9 
68.6 9.4 
69.6 10.0 
70.5 10.4 
70.6 9.6 
073723 
S Gemin. 
1654.5 11.3 
54.8 10.7 
55.6 11.2 
60.5 11.7 
61.7 11.8 
64.6 11.8 
68.6 12.0 
68.6 12.5 
81.5 12.3 
074323 
T Gemin. 
1654.5 8.7 
54.8 
55.6 
60.5 
61.6 
63.6 
64.6 
68.6 
68.6 
69.7 
83.3 
074922 


U Gemin. 
1610.7< 10. 


= 
piopsn<mo 


cn 


we<tuy<so 


G2 90 G0 Go 90 GO GO GO SO SO S 
MNowonrnrrooce 


rex 











Notes for Observers 


090425 
U Gemin. R Cancri W Cancri 
J.D. Est.Obs. J.D. Est Obs. J.D, Est.Obs, 
242 242 42 
1628.3<12.3 L 1687.6 7.3 Pt 1664.6 14.0 Ba 
eye 4 89.6 7.1 Pt 68.5<13.2 Y 
3< 12. 81.5<13.7 Ba 
Bsciia B y’8t6I7. 
53.5<12.4 B 1653.5 10.4 B 093014 
54.5<12.8 B 615 98 B Xx Hydrae 
54.7<12.3Wh 645 95 p; 1660.6<11.0 Pi 
548<11.7 M 76 9] Ba 70-6 12.0 Ba 
55.5<12.6 B ; : 093934 
; 081633 
55.6<11.7 V R Leo. Min. 
55.8<12.3 M ___! Lyncis 
1627.4 68 
66.5<12.4 Pi 16S 82 Mw 4B 
58.6 139 Ba 61.6 8.7 Hu 2 ; 
55.8 7.8 M 
58.6<12.8 B 082405 615 76B 
58.8<10.9 M RT Hydrae 645 80 Pi 
60.5<123 Pi 16274 88 L gee 74 pe 
60.6<13.0 B 545 78 Bo 75 oy B 
60.8<10.9 M 546 7.6 Hu 792 77 py 
61.5<13.0 B 666 80 B oe 75 Bo 
61.5 142 Ba 706 7.5 Ba 27% 79 pt 
ae Pi 983019 79.6 7.8 Pt 
pe Hu VU Cancri 82.6 7.9 Pt 
ec iee we 1664.6 126 Ba 87.6 7.8 Pt 
63.6 < 12.4 Pi 815. 13.3 Ba 094211 
63.6<11.7 V ; . R Leonis 
64.5<11.7 Pi 083350 1630.3 10.3 L 
64.5 13.6 Ba X Urs Maj. 32.4 9.8 Pe 
64.6<12.4 Hu16546<124 B 334 95 Px 
66.6<13.3 B 64.6<12.8 Ba 354 9.4 Pe 
67.6<13.3 B  826<130 Ba 453 94 Pe 
69.6<14.0 Ba — 984803 545 84B 
71.5<13.5 Ba § Hydrae 55.8 9.1 M 
78.6<13.3 Bai6545 8.7 B 60.7 9.0 Pi 
80.5<13.3 Ba 606 9.1 Pi 61.6 7.7 Hu 
81.5<13.7 Ba 616 89 Hu 63.6 8.3 Wh 
82.5 14.0 Ba 666 91 B 63.6 8.9 Pt 
82.6<13.3 Y 705 96 0 67.7 89 Mu 
83.6 140 Ba 70.6 93 Ba 68.6 8.8 Pt 
075612 085008 68.6 8.1 8B 
U Puppis T Hydrae 70.5 9.4 O 
1653.6<12.3 B 1627.4 96 L 70.6 7.8 Ba 
61.6 121 B 606 95 Pi 716 84 Pt 
64.6 118 Y 646 98 Y 786 82 Pt 
70.6 11.5 Ba 70.6 9.2 Ba 806 8.2 Pt 
085120 82.6 8.3 Pt 
081112 T Cancri 87.6 8.1 Pt 
R Cancri 1630 3 93 L 89.6 8.3 Pt 
“a ae 5 615 85 B 094622 
en ‘ . 70.6 8.0 Ba Y Hydrae 
616 88 Pi 1670.6 6.5 Ba 
64.6 83 Hu 090151 , 7 
64.6 88 Y  V Urs. Maj. 095421 
68.6 8.5 Pt 1630.3 10.2 L — V Leonis 
70.6 83 Ba 33.3 10.3 Pe 1636.4 10.0 Pe 
78.6 7.9 Pt 36.3 103 Pe 37.3 9.9 Pe 
79.5 74 B 64.6 105 Hu 45.3 9.7 Pe 
80.6 7.8 Pt 67.7 10.3 Mu 55.6 9.1 V 
82.6 7.5 Pt. 70.6 10.8 Ba 55.8 87 M 
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VARIABLE STAR OBSERVATIONS, Mar.-Apr., 1918—Continued. 


V Leonis 
am. Est.Obs. 
242 
1661.5 
61.6 
63.6 
68.6 


8.9 B 
8.8 Hu 
9.0 V 
8.8 Y 
70.6 9.0 Ba 
72.5 918B 


103212 

U _— 
1627.4 
34.5 
41,5 
70.6 


103769 
R Urs. Maj. 
1655.8<11.0 M 
56.6 12.8 Pi 
60.6 12.6 B 
61.6 12.3 Hu 
63.7 12.3 M 
64.6 12.4 Ba 
69.8 12.2 M 
70.6 11.9 Ba 
80.6 11.8 Ba 


104620 
V Hydrae 
1670.6 7.3 Ba 


104814 
W Leonis 
1654.6<12.7 B 
55.8<10.7 M 
61.6<12.7 Hu 
63.6<11.4 V 
68.5 12.7 Y 
68.6<12.7 B 
70.7<13.0 Ba 


110506 
S Leonis 
1675.6 12.5 Y 
115919 
R Comae 
1664.6< 13.3 Ba 
68.5<12.5 Y 
81.6<12.5 Ba 
120012 
SU Virginis 
1663.6<11.7 V 
64.6 12.1 Ba 
65.6 12.2 B 
69.6 12.4 Pi 
82.6 12.5 Ba 
120905 
T Virginis 
1666.6 11.3 B 
68.6 11.8 Y 
70.7 11.6 Ba 


8 L 
33 Pe 
5.4 Pe 
4.8 Ba 


121418 

R Corvi 

J.D. Est. 
242 

1630.7 


Cbs 


8.8 L 
58.8 94M 
70.7 10.2 Ba 


122001 
SS Virginis 
1658.8 8.0 M 
64.6 7.3 Ba 
68.6 7. B 
70.6 7.9 Hu 
82.6 7.4 Ba 
122532 
T Can. Ven. 
1655.7 10.0 Wh 
58.8 10.4 M 
70.7 10.3 Ba 
122803 
Y Virginis 
1665.6<12.0 B 
69.6<13.1 Y 
70.7 13.2 Ba 
123160 
T Urs. Maj. 
16333 12.0 
35.4 12.0 
36.4 12.1 
37.4 12.2 
56.6 < 12.4 
57.5< 12.4 
58.8 < 11.4 
64.6 12.3 
64.6 13.0 
67.6 < 12.6 
73.6<11.8 
82.6 13.0 


123307 
R Virginis 


Ba 


1634.5 7.3 Pe 
415 7.3 Pe 
58.8 8.2 M 
68.6 9.1 B 
69.6 9.4 Pi 
70.6 93 Hu 
70.7 9.2 Ba 
71.7 9.8Wh 

123459 
RS Urs. Maj. 

1636.4 8.6 Pe 
37.4 8.5 Pe 
45.4 8.6 Pe 
56.6 9.9 Pi 
57.5 93B 
58.8 9.3 M 
64.6 9.6 Ba 
67.6 99 B 
69.8 10.2 M 
80.6 10.8 Ba 
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Notes for Observers 


123961 135908 
S Urs. Maj. RR Virginis 
J.D. Bst.Obs. J.D. Est.Obs 
242 242 
1630.3 9.9L 1669.6<13.0 Y 
32.3 10.4 Pe 
33.3 10.3 Pe 140113 
35.4 10.2 Pe Z Bootis 
36.4 10.3 Pe 1664.6 11.9 Ba 
374 10.3 Pe 69.7 114 Y 
45.4 10.3 Pe 826 9.5 Ba 
54.6 10.8 B ; 
56.6 11.1 Pi 141567. 
57.5 10.9 B _U Urs. Min. 
58.8 11.3 M 1656.6 11.8 Pi 
63.6<11.1 V 56.8 11.4 M 
64.6 11.0 Hu 60.6 11.8 B 
64.6 11.0 Ba 63.6 12.2 Wh 
67.6 11.1 B 64.7 11.7 Ba 
73.6 10.8 Y 70.7 12.0 Pi 
80.6 11.1 Ba 141954 
124204 S Bootis 
RU Virginis 1627.4 85 L 
1661.6 11.3 B 60.7 9.7 Pi 
64.6 11.1 Ba 63.7 10.0 Pi 
69.6 11.8 Pi 64.7 10.3 Ba 
70.6 11.2 Hu a 
82.6 11.2 Ba 142205 _ 
: RS Virginis 
124606 = 1664.7 12.4 Ba 
U Virginis 
1664.6 11.6 Ba 142539 
65.6 12.3 B V Bootis 
69.6<11.6 Pi 1656.8 9.2 M 
70.6 12.3Hu 60.7 9.0 Pi 
82.6 12.2 Ba 64.7 88 Ba 
iat 70.7 9.5 Pi 
132202 7- oi 
V Virginis 76.7 9.9 Pi 
1664.6 12.0 Ba 142584 
82.6 10.3 Ba R Camelop. 
132422 1656.8<10.8 M 
R abd 65.5<12.2 B 
1630.7. 9.9L 71.5< 12.5 Ba 
4 82.6<12.7 Y 
132706 
S Virginis , 
1658.8 8.4 M B+ aed 
69.6 8.6 Pi ret 
697 87 pr 1610.7<11.3 L 
os 60.7 9.8 Pi 
87.6 9.1 Pt 2,5 ; 
64.6 9.6 Ba 
133273 71.8 93M 
T Urs. Min. 82.6 8.0 Ba 
1664.6 99 Ba 87.6 83 Pt 
70.7 9.7 Pi 
82.6 9.4 Ba 144918 
U Bootis 
134440 1656.8 11.2 M 
RCan. Ven. 646 10.7 Ba 
1654.8 10.8 M 70.7 10.5 Pi 
61.7 11.2 by 82.6 10.22 Y 
64.5< 10.4 P 
70.7 11.5 Pi 150018 
71.5 11.4 Ra RT Librae 
71.6 12.0 Y 1669.8 112M 


150605 154536 
Y Librae X Cor. Bor. 
J.D. 1.0. Est.Obs. 
242 242 
1671.8<11.2 M 1664.6 12.8 Ba 
70.7<11.7 Pi 
151520 154539 
S Librae V Cor. Bor. 
1636.7 1654.8 9.2 M 
69.8 64.6 7.6 Ba 
69.7 8.5 Pi 
71.8 97M 
151714 154615 
S Serpentis R Serpentis 
1671.8 1656.8 7.2 M 
58.7. 7.0 Ba 
69.7 6.5 Ba 
151731 . 
S Cor. Bor. 155229 
1656.8 Z Cor. Bor. 
64.6 Ba 1658.7 12.8 Ba 
69.7 64.7 12.0 Ba 
82.6 75.9 11.3 M 
155847 
3 X Herculis 
i. 1658.6 6.3 Ba 
1630.7 160210 
U Serpentis 
153378 1660.9 9.2 M 
S Urs. f'n 69.7 9.7 Ba 
1654.8 i 
60.6 160625 
70.7 RU Herculis 
71.5 1669.7 12.6 Ba 
161138 
154428 W Cor. Bor. 
R Cor. Bor. 1658.7 12.2 Ba 
1610.7 9.6 60.9<11.2 M 
30.7 8.5 64.7<12.0 Ba 
54.8 8.8 69.7< 12.5 Y 
55.8 8.8 70.7<11.2 Pi 
56.8 8.8 
58.7 88 161122a 
58.8 88 R Scorpii 
60.7. 8.9 1660.9<10.8 M 
60.8 8.7 
61.7 8.6 Wh 161122b 
64.6 8.7 Ba S Scorpii 
69.7 8.3 Pt 1660.9<10.8 M 
69.7 8.6 Ba 
69.7 8.3 Pi 161122¢ 
69.7 7.9 Y T Scorpii 
69.8 8.5 M 1660.9 10.3 M 
70.7 8.6 Ba 
71.7 82 Pt 161607 
71.8 85M = — W Ophiuchi 
75.9 84M 1660.8<11.0 M 
80.8 83M 69.9<11.0 M 
82.6 8.1 Ba 
83.6 8.1 Ba 162112 
87.6 8.1 Pt X Ophiuchi 
89.6 8.1 Pt 1660.8 94M 





162119 
U Herculis 
J.D. Est.Obs. 
42 


1660.8 12.0 M 
69.7 12.6 Ba 


162813 

S Ophiuchi 
1669.8 10.3 Ba 
69.9 10.0 M 


162807 
SS Herculis 
1610.7 10.2 L 
69.7 11.9 Ba 
69.8 11.6 M 


163172 
R Urs. Min. 
1654.8 94M 
70.7 9.5 Pi 
71.5 9.5 Ba 


163137 
W Herculis 
1658.7 13.0 Ba 
64.7 12.7 Ba 
69.7 13.0 Y 
69.8<11.2 M 


163266 
R Draconis 
1654.8 10.2 
61.7 
70.7 
71.6 
71.6 


164055 
S Draconis 
1654.8 9.5 M 
58.6 8.4 Ba 
71.6 9.3 Ba 


164715 
S Herculis 
1660.9 11.5 M 
76.7 <10.9 Pi 


165631 
RY Herculis 
1669.7<134 Ba 


170627 
RT Herculis 
1669.7 12.6 Ba 
69.8<11.1 M 


171401 
Z Ophiuchi 
1670.9 80M 


171723 
RS Herculis 
1655.8 8.0 M 


h 
i 


G0 G0 sO < 
Poe oe 
mer sz” 


a 


69.7 83 Ba 
76.7 8.5 Pi 
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181103 193449 200916 210868 
172809. == RY Ophiuchi R Cygni R Sagittae T Cephei 
RU Ophiuchi J.D. Est.Obs. J.D. Est.Obs. jp. “Est.Obs. J.D. .EstObs. 
J.D. Est.Obs. 242 2 242 “CO 
ae se 1675.9<10.6 M 1668.9 121M 46699 9.4M 16303 5.8L 
: : 69.7 12.5 Ba 
snans coe 70.9 74M 
178111 SV Herculis 193732 200938 — 
- . 1669.7<12.5 Ba‘ TT Cygni RS Cygni 213044 
RT Ophiuchi . 75M 16303 84 L W Cygni 
' 1668.9 7. yg 
1669.8 12.3 Ba 183225 69.9 76M 1627.2 67L 
RZ Herculis 194048 
175458 1669.7<12.5 Ba RT Cygni 201647 213843 
T Draconis 1668.9<11.7 M U Cygni Ss C gni 
1670.7 9.8 Pi 183308 69.7 12.4 Ba 1669.9 7.6M je993-11 3 L 
759 99M x Ophiuchi 972 81L 
82.6 9.7 Y 1670.9 80M 194348 202539 283 82L 
we TU Cygni hota en 7 
175458 104205 10889 108M seep Som Oe ft 
UY Draconis __ R Scuti 69.7 110Ba 313 83L 
1682.6 11.4 Y 1630.7 5.4L 68.9<11.3 M 
4 oc 194604 20est7 69.8 115 M 
175654 * X Aquilae ;¢sg ey Mm 70.9<10.4 M 
V Draconis 1669.9 10.0 M wie ‘ 71.9<11.3 M 
190108 
1671.8 109M  p aouis 75.9<11.3 M 
16759 60 M , 202946 79.9<10.4 M 
“ . 194632 SZ Cygni 80.8<10.4 M 
180531 x Cygni 1669.9 9.2 M 7 a 
T Herculis 190529 1668.9 5.6 M sis - 83.9 9.9 M 
1630.7 < 11.2 L V Lyrae 69.9 55M ence 
69.8 9.7 M 16718 99M 939 50M x 203226 213937 
ulpeculae ; ' 
1671.9 89M ,,-KV Cygni 
- Pe _— 7 675.9 83M 
180565 190926 195849 — oF 
WwW Draconis ; X Lyrae Z Cygni 903847 
1654.8 10.5 M 1670.9 9.5 M 46689 48M V Cygni 230759 
64.6 10.5 Ba 69.7 9.9 Ba 1669.9. 88M V Cassiop. 
70.7 10.6 Pi 191350 1637.3 < 11.2 Pe 
ms LZ Cygni 200647 203905 — 
180666 . 1669.7 10.4 Ba SV Cygni Y Aquarii 
X Draconis 16699 94M 1675.9<10.1 M 235350 
1654.8 11.5? M 191637 R Cassi 
64.6 10.7 Ba : a ah 
_U Lyrae 200715 204405 1663.6 7.0 V 
181136 1671.8 10.8 M S Aquilae T Aquarii 67.5 65 B 
W Lyrae 1669.9 9.6 M 1675.9 10.0? M 
1655.8 84M 192928 235939 
60.9 80M _ TY Cygni 200715 205923 SV Androm. 
69.8 7.9M 1668.9 9.5 M RW Aquilae R Vulpeculae 146825 8.5 Y 
80.8 7.7M 83.9 99M 1669.9 88M 1675.9 89M 


No. of Observations 984; 


No. of Stars Observed 211; 


No. of Observers 14. 
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Ss. 


The Bright Aurora of 1918 March 7.—On the evening of Thursday, 
March 7, 1918, occurred the brightest and most interesting display of the aurora 
borealis that has been seen in New England in many years. As early as 7:15 
(Eastern standard time) a faint greenish light was observed near the northern 
horizon. It grew in area and intensity, and by 7:40 the usual dark arch of the 
aurora was visible, with streamers extending through Ursa Major and Cassio- 
peia to an altitude of about 40°. About 7:40 a bright rose-colored cloud appeared 
about Perseus, which persisted several minutes. On the right of the rose-colored 
cloud was an area of bright apple-green. These clouds soon disappeared to give 
place to others, and the aurora increased in size, brightness and activity until 
nearly eleven o’clock. By nine o'clock bright streamers were to be seen in all 
parts of the sky so that the sky was as bright as if illuminated by a full Moon. 
The climax of the display was reached about 10:45, when the red light was so 
bright as to cause a conspicuous glow on the snow that covered the ground. At 
that time the streamers converged to a point a little south of the zenith, in the 
constellation of Leo, and formed there a beautiful crown of light. The predomin- 
ating color at this time was red, but there were many bright green areas scat- 
tered over the sky. The streamers were never still, but undulated gracefully while 
rapid pulsations of light swept across them. The prevailing direction of the mo- 
tion of these pulsations seems to have been from east to west through the zenith. 

In a general way, this aurora seems to have exemplified the typical aurora 
described by Trouvelot in 1882 (The Trouvelot Astronomical Drawings. Manual 
by E. L. Trouvelot. New York: Charles Scribner’s Sons. 1882. Page 28). 

The spectrum of the aurora was seen here by a number of observers with a 
3rowning pocket spectroscope. The usual bright line in the green was easily 
seen throughout the display, and when the aurora was brightest three other lines 
or bands which were too faint to locate accurately were perceived in the blue or 
violet. When the spectroscope was turned toward the rose-colored areas, a bright 
red line was also conspicuous. On the following day, the Sun was examined for 
spots, but there were none of unusual size. 


Joun C. DUNCAN. 
Whitin Observatory, Wellesley, Mass. 





Aurora of April 5.—An aurora was seen here on the evening of Fri- 
day, April 5, which, with the exception of the one of March 7, was the most bril- 
liant that has been seen in New England in at least nine years. The display of 
April 5 reached its climax at about ten o’clock (142 G.M.T.). At that time the 
light was mostly of a bright apple-green color and was brightest at the edge of 
an arch that rose about 15° above the northern horizon. From this arch extended 
streamers nearly to the zenith, while above the brightest green portion was a 
large area of rose color. At two points in the arch, at azimuth about 160° and 
200°, the inner edge of the arch bent back upon itself and the streamers above 
were arranged, apparently, in folds very like the folds of a heavy velvet curtain. 
Rapid pulsations of light swept across the streamers from the arch toward the 
zenith. The sky beneath the arch appeared blacker than the ordinary night sky, 
an effect which seemed too strong to be due merely to contrast. No stars could 
been seen in this black region, though the sky was unusually transparent, Vega 
being seen easily at the horizon and the spiral part of the nebula M51 Canum 
Venaticorum being easily perceived in the 12-inch telescope. The spectrum, seen 
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with a Browning pocket spectroscope, was very similar to that of the aurora on 
March 7, with the exception that the red line, though visible, was very faint. 

On the evening of April 6 the aurora was again seen, but it was not nearly 
so bright as the one of the preceding night. At one time (about 12" 45" G.M.T.) 
there were three concentric faintly luminous arches the lowest of which exhibited 


a fold similar to the folds of April 5. Joun C. DuNCAN. 
Wellesley, Mass. 





Aurora of April 5.—We had another fine aurora on Friday, April 5th. 
There was little of the wonderful rosy color that was so pronounced in March, 
but the auroral arches were unusually brilliant, and the playing of the streamers 
was most interesting. ANNE S. YOUNG. 

South Hadley, Mass. : 





When the Sun Explodes?—We are told that all stars, which are 
merely distant suns, are shrinking as they cool and contract, and that while the 
volume of the star diminishes, the heat of the core increases with the pressure 
brought to bear on it, and the sun is reduced to a cloud, or puff of fog, called 
nebula. 

We are also told that our sun is said to be a variable star, and that variables 
of a certain class are those which are due to explode. 

If our sun is shrinking and diminishing in volume as stated, the fact would 
be revealed in the shortening of the orbit of the earth, and that of all the other 
planets, because the least reduction in the volume of the sun, would also be re- 
vealed in the loss of impact, or repulsive force of the light emanating from the 
sun, which, it is said counteracts the pull of solar gravitation, and thereby holds 
the earth and other planets in their respective orbits 

Consequently, if the sun were diminishing in volume, as supposed, the force 
of gravitation which is always constant, owing to non-annihilation 
would gradually pull the earth and all the other planets into the sun. 

On the other hand, if the siderial period of days, and the orbit velocity of 


of matter, 


miles per second, remain constant or unchanged from year to year, this fact alone 
would prove that the sun ‘is neither shrinking nor diminishing in volume, and 
therefore not destined to become extinct through explosion. 

As to mother earth, she certainly would be undertaking a long journey. If 
she should decide on starting now on a pilgrimage to the sun, and traveled even 
at the rate of one-eighth of a mile a year, her age would be prolonged 744 million 
years, before she would arrive to take her place in the sun. 


Faribault, Minn., April 8th, 1918. O. H. PELtTIER 





Young’s Lessons in Astronomy.—\May I ask you to call the attention 
of the readers of PopuLAk Astronomy to the fact that it is not a revised edition 
of Young’s Lessons in Astronomy that has recently been published by Ginn & 
Company, but a new tssuc, with additions and corrections to bring it down to 
date? More extensive changes would have been made for a revision. 

I am very sorry indeed if I did not make this plain in my note sent earlier. 
A revised edition of one of this series of texts has always meant very thorough 
work which it was impossible to do at this time; more extensive corrections than 
usual for reprints were made, but I am quite unwilling to have it considered a 
revised edition. This point was discussed with Ginn & Company, and I consider 
the distinction between a revision and a new corrected issue very important. 


ANNE S. YOUNG. 
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Request for Letters of the Late Percival Lowell, 
ography of the late Percival Lowell, it is requested that anyone 
of his will be kind enough to lend them to G. R. 


In view of a bi- 
» possessing letters 


Agassiz, 14 Ashburton Place, 
Boston, Mass. All letters ient will be promptly copied and returned. 





Our Nearest Star, The Sun.—This is the title of an “Adolfo Stahl 
Lecture” recently given by Professor Charles E. St. John of the Mount Wilson 
Solar Observatory, and published in the February 1918 number of the Publica- 
tions of the Astronomical Society of the Pacific. A few very excellent cuts are 
printed of some of the lantern slides with which the lecture was illustrated. 





Prizes in Astronomy.—Only two prizes in astronomy were awarded by 
the French Academy of Sciences for the year 1917, the Prix Lalande to Mr. Rob- 
ert Jonckheere, and the Prix Valz to Mr. Alexandre Schaumasse. The award to 
Mr. Jonckheere was made for his Catalog and Measures of Double Stars discov- 
ered visually from 1905 to 1916, This Catalog contains all of Mr. 
Jonckheere’s own discoveries, which number 1319. It was recommended that the 
prize in this instance be increased from the usual amount to tooo fr. The award 
to Mr. Schaumasse is for his discovery of Comet 1917 b, while suffering from se- 
vere wounds received in military service. (Pub, Astr. Soc. of the Pacific, No. 173, 
Feb. 1918.) 





Change in the Light-Curve of Mars.—A cablegram received at the 
Harvard Observatory from Copenhagen (Bulletin 657) announces that Guthnick 
finds a large change in the light curve of Mars since to14 and 1916, the maximum 
being at Longitude 40° 





The Infra-Red Solar Spectrum.—In The Astrophysical Journal for 
January 1918 Mr. W. F. Meggers publishes photographs of the infra-red spectrum, 
taken at the Johns Hopkins University during April and May, 1917, with plates 
stained with dicyanin. For most of the work a five-inch plane grating with 
20,000 lines to the inch was used with lenses of 18 feet focal length. This spec- 
trograph gave a linear dispersion on the plate of two Angstroms per millimeter in 
the spectrum of the first order. With exposures of 20 minutes duration the solar 
spectrum was recorded with good definition out to 9600 A. Practically all of the 
225 wave-lengths between 6800 A and 9600 A which have been photographed in 
the spectrum of the iron arc were easily indentified with absorption lines in this 
region of the solar spectrum. 





Astronomical Symbols.—A reader of PopuLar Astronomy asks that we 
give a complete list of the symbols which are used in astronomy, with their mean- 
ings. We may not have included in the following list all the signs and symbols 
which occur in old books on astronomy, but these are the ones in common use today. 
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THE SIGNS OF THE ZODIAC. 


9 Aries op Cancer - Libra vs Capricornus 
% Taurus S. Leo m, Scorpio Aquarius 
oO Gemini my Virgo 7 Sagittarius x Pisces 

THE SYMBOLS OF THE SUN, Moon, PLANETS, etc. 
© Sun % Mercury y Jupiter WY Neptune 
rc Moon Q Venus h Saturn >» Star 
@or 4 Earth $ Mars + or g Uranus 


SIGNS OF POSITION OF THE PLANETS 


Conjunction; i. e. in the same longitude or right ascension. 

Opposition; on the opposite side of the earth from the sun. 

Quadrature; when a planet is in longitude 90 
the sun. 


0% & 


either east or west from 


Q At ascending node of orbit; where the planet crosses the ecliptic from 
south to north. 
78 At descending node; 


where the planet crosses the ecliptic from north 
to south. 


SYMBOLS OF THE ELEMENTS OF AN OrBIT. 
Period in years. 
Time of perihelion passage. 


SN 


Mean anomaly; angle from perihelion to the position the planet would 
have in its orbit if the angular movement were uniform and at the 
average rate for the whole period. 

Longitude of perihelion point of orbit reckoned from the vernal equinox. 
In other connections 7 signifies ratio of circumference to diameter 
of circle; number of radians in 180° of angle or arc; the parallax of 
a celestial body. 

w Angle from the ascending node to perihelion point of orbit. 

Longitude of the ascending node, reckoned eastward from the vernal 
equinox. 

i Inclination of the plane of the orbit to the plane of the ecliptic. 

e Eccentricity of the orbit; ratio of the distance from focus to center to 

the distance from vertex to center; represented sometimes by sin ¢. 

a Semimajor axis; half the greatest diameter of the orbit. 

q_ Perihelion distance; shortest distance of planet to sun; distance of 

focus from nearest vertex of orbit. 

« Mean or average daily angular movement in orbit; generally given in 

seconds of arc. 

The same symbols may be employed in the case of the orbits of binary stars, 
with the same meanings except that the word perihelion is replaced by periastron, 
the nearest approach to the stars. Here w is often replaced by \ and u by n. The 
last is usually expressed in degrees and decimals of a degree. 
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In the case of the orbits of satellites we have the words perigee, perijove, peri- 
saturnium, etc., in the place of perihelion. 

For spectroscopic orbits we must add: 

y The radial velocity of the center of mass of the pair or system of stars in 
kilometers per second, the — sign meaning approach and the + sign 
recession. 

All the letters of the Greek and Roman alphabets are used in connection with 
the Latin names (genitive case) of the constellations to designate individual stars 
in the various constellations. 

In connection with the Fraunhofer lines of the spectrum we have 


A Group of lines in the dark red; wavelength 7594 
a a la * - 7200 
B si 5 ee a _ 6867 


C = Ha Strong line in the bright red; wavelength 6563; due to hydrogen. 
= Pair of strong lines in the yellow; wavelengths (5500. — 
Ds Bright line in the spectrum of the chromosphere; wavelength 5876; 
due to helium. 
1474 K _— Principal line in the spectrum of the corona; wavelength 5317. 
E Strong line in the green; wavelength 5270; due to calcium and iron. 
b Group of strong lines in the green; wavelength of the leading line 
5184; due to magnesium. 
F = H§ Strongest line in the light blue; wavelength 4861; due to hydrogen. 
g’ = Hy Line in the deep blue; wavelength 4340; due to hydrogen. 
G Strong line within wide band in deep blue; wavelength 4308; due to 
calcium and iron. 
g Line in deep blue; wavelength 4227; due to calcium. 
h = Hé Line in the violet; wavelength 4102; due to hydrogen. 
He Line close to H in the dark violet; wavelength 3970; due to hydrogen. 
H Very strong line in the dark violet; wavelength 3969; due to calcium. 
K Very strong line in the dark violet; wavelength 3934; due to calcium. 





A correspondent sends us the following from the editorial columns of the Bos- 
ton Herald and Journal, Thursday, March 21, 1918, and asks what is wrong with 
it. We will leave our readers to find out. 


The New Moon.—The beautiful crescent moon, nightly holding the 
shadow of the round earth in its encircling arms of late, is one of more than 
ordinary charm. The Passover of old came when the moon, for the first 
time after the spring equinox, was 14 days old and so at the full; 
now growing from a thin silver crescent to a gleaming expanse, is 
this since the sun turned back to bring us summer again. 


and the moon, 
the first to do 


Of old, watchers in Israel waited to catch the first glimpse of the moon, 
whereupon they hastened with joy to bear witness in the Temple, “We have seen 
it.” A custom of beautiful simplicity it was—this childlike watching for the first 


sight of the moon that marked nature’s new year. Then came preparations for 


the great feast of the Passover at the full of this moon, when, with nature's 
abounding new life of field and fold to aid their joy, they commemorated the 
ancient safekeeping granted them in Egypt’s bondage. 
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Now, this same moon is waxing more glorious night by night in our sky 
A few nights ago its mystic line of light only rimmed the full 
our earth. That line of light has grown now to a half globe of 
Soon it will be full orbed. 


shadow-sphere of 
glowing radiance. 
Then the shadow of our world will be no more seen 
By this majestic sign we shall know that the time has once more come in our 
lives to remember when “for us men and our redemption” the Nazarene gave His 
life. 





Co-operation in Astronomical Research.—In the opening part of 
Professor Pickering’s annual report as director of the Harvard College Observa 
tory for the year ending Sept. 30, 1917, occur these sentences : 

“The policy of Harvard College Observatory may be stated to consist in ad 
vancing Astronomy in every possible way, independently of local conditions, or 


personal considerations. This will involve restoring the friendly international re- 


lations which proved so valuable a few years ago. As illustrations of coOpera- 
tion, or ‘team work,’ in progress here, may be mentioned the Durchmusterung of 
Kapteyn’s Selected Areas; the codperation of Yale, Princeton, and Harvard Ob- 
servatories in determining the positions of the Moon by photography; the aid of 
the Association of Variable Star Observers in observing variables when bright, 
and when faint, that of Professor Mitchell and Professor Wilson; the courtesy 
of Dr. Shapley in furnishing photographs of Messier 15 with the 60-inch Mount 
Wilson Telescope; Professor Plaskett’s offer to supply photographs with the 72 
inch Telescope for measuring the brightness of very faint stars. To all of the 
astronomers who have thus cooperated with us our best thanks are due for their 


liberal and unselfish aid. We have endeavored to reciprocate by furnishing mate- 
rial from our photographs, when desired. The class of spectrum of 23,760 has 
been furnished to astronomers in Denmark, England, 


lrance, Germany, Holland, 
Italy, and the United States.” 





A New Astronomical Fellowship.—On the fortieth anniversary of 


Professor Edward C. Pickering’s appointment to the directorship of Harvard Col- 
lege Observatory, the sum of $12,359.13, from one hundred and twenty-two don 
ors from fifteen states, was presented to the Observatory to establish a Fellow 
ship bearing Professor Pickering’s name. An opportunity is thus provided by 
which a woman may devote her entire time to astronomical research. 





The Henry Draper Catalogue of Star Spectra.— According to 
Professor Pickering’s annual report, good progress has been made during the 
past year with the Henry Draper Catalogue under the supervision of Miss Can- 
non. The classification of the spectra is 


complete, and has been entered on 
242,093 cards, relating to about 223,000 stars. Copy has been written for the 
printer for zero to eighteen hours, although additional facts are still to be en 
tered on it. The first two hours of right ascension have been sent to the printer 
and two and three hours are now ready. 
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The Light Curve of W Virginis.—Vol. 80, No. 12, of the Annals of 
the Harvard College Observatory contains the results of an investigation by Pro- 
fessor C. A. Chant of the light changes of the variable star W Virginis, based 
upon an examination of 584 photographic plates. No correction was found to 
Chandler's period of 17.2711 days. The form of the light curve indicates that the 
star is of the 6 Cephei type, its period being one of the longest yet found for that 
type of star. The other cepheids having equally long periods are Y Ophiuchi 
17.113 days, and T Monocerotis 27.012 days. 





Photographic Observations of Eclipses of Jupiter’s Satellites.— 
In Vol. 80, No. 10, of the Harvard Annals, Mr. Edward S. King gives some re- 
sults of experiments in determining the times of disappearance and reappearance 
of Jupiter’s satellites when eclipsed by the shadow of the planet After encoun- 
tering many difficulties Mr. King hit upon a plan of successive exposures, made 
upon the same plate, which was moved automatically by a device connected elec- 
trically with a standard clock, so that the intervals between the images were uni- 
form, except at each tenth exposure, when the interval was made longer. Two 
other sets of exposures were made on the same plate, either before or after the 
eclipse, with reduced apertures for the purpose of establishing a scale of magni- 
tudes. One series was made with an aperture giving a reduction of one magni- 
tude in the light, the other a reduction of two magnitudes. Thus each complete 
plate has three series of images, all with equal exposures but with different aper 
tures, differing by exact magnitudes. The average difference of an observed time 
from the mean of several seems to be about + 15% 





The Lick Observatory Eclipse Instruments. —The Crocker Eclipse 
Expedition from the Lick Observatory attempted to observe the total solar eclipse 
on August 21, 1914, at a station on the northern edge of the village Brovary, 
twelve miles easterly from the City of Kiev, Russia, but thick clouds prevented. 

The instruments and supplies, in personal charge of Dr. Curtis, had entered 
Russia early in July, through the port of Libau on the coast of the Baltic Sea 
between Riga and Koenigsberg. The Russian Government, acting through the 
Imperial Academy of Sciences of Petrograd, had facilitated the transport of the 
equipment from Libau to the observing station and had otherwise extended valu- 
able favors 

The instruments were dismounted immediately after the eclipse, and made 
ready for the return shipment, but railway freight service in Russia, at least in 
the region of Kiev, was devoted exclusively to the requirements of the war. 
Further, all Baltic sea sailings from Russia had been suspended. The wisest 
disposition of the instruments seemed to be t 


» store them for safe-keeping in 
Russia until after the close of the war. 


The advice and assistance of the late 
Professor Backlund, Director of the National Observatory at Poulkowa, was re- 
quested, and he kindly offered to have the instruments stored in the Poulkowa 
Observatory for the duration of the war if we could arrange to deliver them at 
that point. The problem of transportation from Kiev to Poulkowa was brought 
to the attention of General Nicolskoy, a high official of the Russian Government 
living in Kiev, who was also an amateur astronomer. 


Through his kind offices, 
an order from the military commandant of the district was obtained to place a 
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freight car at our disposal, on the railway siding nearest to our station, and to 
transport that car to the railway station of the National Observatory of Poulkowa 
with as little delay as possible. The car was in due time attached to the passen- 
ger train running from Kiev to Moscow and thence to Petrograd 

At various times during the following three years, and especially during the 
second and third years, I wrote to Russia urging the return shipment of the in 
struments, but in these efforts I was disappointed. Fortunately, a prominent citi- 
zen of Berkeley and San Francisco, Mr. A. G. Freeman, with business interests in 
Russia, was going to Petrograd about the middle of 1917, and the University of 
California authorities supplied Mr. Freeman with the necessary credentials to 
comply with all governmental formalities to start the instruments on their way. 
The Imperial Academy of Sciences co-operated with Mr. Freeman, and the ship 
ment left Poulkowa on August 15, 1917, via Siberia \ cable from Vladivo 
stock on December 15 announced the arrival of our shipment, plus Professor 
Todd's Amherst College equipment, at that port. Through Mr. Freeman’s kind 
ness we dispatched a cable message immediately to Vladivostock, instructing as 
to the further shipment, and urging promptness. Not having received further in- 
formation, we cabled again about the middle of February. We have had no in 
formation of any kind from Vladivostock or elsewhere as to the instruments 
since December 15 

It seems very doubtful that the equipment will arrive in time to make it 
ready, even in an eleventh hour manner, for observation of the total eclipse of 
June 8. The constant expectation, since the middl« 


f August, that the shipment 
would arrive, has prevented us from attempting to secure substitute equipment 
by loan or purchase elsewhere. The best we can hope for is that a very modest 
expedition from the Lick Observatory may be dispatched t 
phenomena. The portable equipment now available at Mount Hamilton is meager 
in quantity and power. W. W. CAmppeLi 


PosTSCRIPT \ cablegram from Vladivostock, received from Mr. Freeman's 


observe the « clipse 


office on March 22, brought the information that the business boycott at Vladivo 
stock had finally been raised, and that the Lick Observatory and Amherst Obsery 
atory eclipse instruments would be shipped from Vladivostock in the week of 
March 24 to 31 by Russian Government steamer to Kobe, Japan. It is unneces 
sary to say that steamship lines connecting Kobe with American ports have in 
structions to secure and transport the instruments at the earliest possible moment 
The censor’s regulations concerning times and ports of arrival may withhold 
these items of information until after the shipment is i 


this country. If it ar 
rives in time for use at the eclipse of June 8 we can scarcely hope for better than 
hasty eleventh hour adaptation, mounting and testing of a part of the equipment, 
but we shall be prepared to do everything possible under the circumstances. 
Regent William H. Crocker, good citizen of California and the nation, has 
most generously offered to defray the expenses of an expedition from the Lick 
Observatory, University of California, to observe the eclipse on whatever scale 
may be consistent with the instrumental equipment available. Professor Leusch- 
ner, Director of the Students’ Observatory of the University of California, has 
thoughtfully and kindly offered the use of any equipment of the Students’ Ob- 


servatory suitable for eclipse observation. This offer will be accepted as to sev- 
eral important items of equipment. Continuing uncertainty as to the extent of the 
expedition leaves the question of personnel largely undetermined 

It has been definitely decided to locate the observing station at or near the vil 
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lage of Goldendale, Washington, about ninety miles east-northeast of Portland. 
Oregon, and some ten miles north of the Columbia River. The altitude of the floor 
of the valley in which Goldendale lies is about 1,600 feet, and the nature of the soil 
is said to be such that sand storms are not troublesome. Goldendale is very close 
to the central line of totality, and the weather conditions, judging from the rec- 
ords of many past years, are probably not excelled at any other point along the 
entire eclipse path. A controlling factor in selecting Goldendale is that it is the 
point on the central line of totality lying east of the Cascade Mountains most 
accessible for quick shipment of the returning Russian apparatus from one of 
our Pacific ports. W. W. CAMPBELL. 





Pseudo-scientists.—The most fatal enemies of all newly acquired knowl- 
edge are those who, regarding themselves as its friends, formulate a new gener- 
alization from insufficient data, state it as a creed or a law, and straightway regard 
all who do not accept it as enemies of progress. 

These pseudo-scientists are stout defenders of their theories. To them the 
“law” is all-important, the facts are treated lightly. One may at any time find 
them measuring and modifying their facts, ignoring those that do not fit theory, 
imagining or supplying others that do, abating or enhancing the data in their 
“agerness to prove their theories true. They leap at once from their conviction as 
to the existence of a new force to a theory of its nature and purpose. The frail- 
est possible chain of evidence is sufficient to prove what they are already con- 
vinced is true, and straightway their problem is solved. 

Henceforth, their whole task is to bring new facts to prove that the problem 
is solved. This method is opposed to all the basic principles of scientific proced- 
ure. It opens the theory in question to the reasonable antagonism of all careful 
investigators ray a ee 

The study of astronomy, quite as much if not more than that of any other 
science, teaches us to avoid such loose methods, and saves us from results so open 
to suspicion. Almost the whole world had accepted the nebular theory, but the 
astronomers still regarded it as an hypothesis. Now we have new theories ad 
vanced to explain the same or similar facts. These are winning favor, and must 
stand together with the older hypothesis and win whatever measure of support 
the facts may warrant. This is the scientific method, This is the astronomical 
method AA a eee 

If the easy acceptance of theories supported only by facts selected by parti- 
sans is to be deprecated, so also, and even more, should we be on guard where 
prejudice against innovation is concerned. . . . . . (Albert D. Watson, 
in The Journal of the Royal Astronomical Society of Canada, March 1918.) 





A Brilliant Meteor.—At 1! 18" 408 C.S.T. on March 15, 1918, a meteor 
of minus third magnitude was seen low in the East. It traversed a path of 5.5 
degrees, from R.A. 272 deg., Dec. +4.6 deg., to R.A. 276.8 deg., Dec. +5.5 
deg. The duration was 0.8 second. It was of the same color as Sirius; it lit up 
the country with the same amount of light as the crescent moon. The diameter 
of the nucleus was .9 of a degree. Forming an angle of 50 degrees the main part 
of the meteor was faint, about fourth magnitude, and bisecting this angle ran the 
bright nucleus, appearing much like a comet. I should like to hear from anyone 


else who has seen this meteor. WALTER PATTISON. 
823 Ashland Ave., Wilmette, Ill. 
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THE COMING OF THE DARK STAR. 


(As Prophesied by the late Professor Lowell.) 


I am the star, the great dark star, 
That is said to be coming your way. 
I travel through space at a terrible pace 
And the Earth is my ultimate prey; 
I know not the meaning of what you call rest 
I cease not by night or by day, 
And when I have come and my mission is done 
Triumphant I'll journey away. 


No human eye has perceived my dark form 
As onward I rapidly soar, 
But the seer divined with the eye of the mind, 
And has known of my coming before; 
And because you have not the all-seeing eye 
His prophecy wise you ignore, 
But your planet I'll crush in my mad headlong rush, 
And the living shall know you no more. 


For once on a time I was young, like your Sun, 
I quivered with heat and with light, 
But now I am old, my body is cold, 
I live in the shade of my night; 
For eons I've traveled the universe o’er 
And wondrously swift is my flight, 
I am the star and I’ve come from afar, 
To shatter your all with my might. 
Marie D’ AuTREMONT GERRY. 
1009 Fourth Avenue, 
Hibbing, Minnesota. 





CANICULA. 


When wooded knoll is white with snow 
And Boreas’s breezes blow, 
When early fades Sol’s afterglow, 
Resplendent, scintillating low, 

The winter's dogstar beams. 


Unrivalled, solitary, bright 
As brilliant beacon’s blazing light 
Or diamond in the dome of night, 
Resplendent and transcendent sight, 

The evening's dogstar gleams. 

CHARLES Nevers HoLMeEs 
Newton, Mass. 
41 Arlington St. 
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TO THE MICROSCOPE. 


There was a time when man believed this stretch 
Of sea and land made up the universe, 
And himself Cosmos’ lord supreme, save God 
Alone. Beyond lay void and waste illimitable. 
Then came thy sister, Telescope, and said 
“Come thou with me.” Then swift, with nimble feet, 
She climbed the star-strewn path that leads the way 
To highest peaks of heaven's realms, from whence 
Is dimly seen creation’s utmost verge. 
With halting step, man followed, mute with awe, 
For lo, th’ eternities of space are filled 
With blazing suns, and shining spheres, and vast 
Reserves of misty nebulae, from which 
Jehovah still is molding star and world. 

“This earth is but a sand grain small. 
And man a mite unseen, uncared of God— 
Naught less can claim His note.”” Thus thot the sage. 
Then thou didst come and lead mankind thru weird 
And wondrous paths of underworld, where drop 
Of dew a liquid planet is, whose strange, 
Unnumbered creatures live and move and do 
Their tiny tasks, unrecked of man, but not 
Of him who formed both mote and mighty sun. 
Midway between infinitudes is man, 
And Nature vast, like God, a Trinity— 
A Universe infinitesimal, 
Finite, and infinite. Nor great nor small 
Is aught, save as it serves or fails to do 
His will. And his own frame to man thou shew’st 
A microcosm, whose myriad hosts of cells 
Out-tell the starry firmament, each held 
To its appointed task by regal Soul. 
Except the baffling mystery of life 
And death, but little else escapes thy gaze. 
Thou guardest well the walls and portals wide 
Of human weal. No deadly, loathsome plague 
Shall devastate the earth whilst thou art there, 
But unafraid, may man do His behest 
Who gave him life and bade him occupy. 


WIxbBur F. Hoyt, 








